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Open-Type? This general-purpose squirrel- 
cage motor meets about 9 out of every 10 
application requirements; so chances are it’s 
the design you'll select, Allis-Chalmers builds 
generously proportioned, rugged open-type 
Squirrel-cage motors in sizes from 1 hp to 
the largest practical requirement. 





Totally-Enclosed? Explosion-Proof? Complete- 
ly weather-proof and fan-cooled, these motors 
are built to beat abrasive dust, dirt and cor- 
rosive fumes, or moisture conditions that 
cause windings in ordinary motors to de- 
teriorate. Explosion-proof type for oil re- 
fineries, paint, varnish or lacquer plants, etc. ; 
Underwriters approved; reduce hazards in 


explosive or dust atmospheres. Either type 
built from 1 hp and up, 





Splash-Proof? Where operating conditions 
are conducive to entrance of particles or 
liquids into ordinary motors from either top 
or sides, Allis-Chalmers s plash-proof squirrel- 
cage motors may be your best buy. They're 
designed to exclude top or side directed par- 
ticles and liquids. Sizes 1 hp to the largest. 








Vertical? or Flange-Type? Either can solve 
a space problem. Vertical motors (sizes 1 
hp to largest) for vertical drives. Flange- 
mounted for side or angle drives. In both 
types bearings and closures are designed to 
prevent grease escapement. Mounting flange 
for attaching to ycur base can be provided. 


Are Motor Decisions More Important Today? 


OU BET THEY ARE! One obvious 

reason is the need for keeping costs 
down, Another is that in the rush to fill 
demand much equipment is being mis- 
applied; making it harder to maintain 
profits not alone today, but tomorrow, 
the next day and the next year —as long 
as misapplication continues ! 

That’s why it’s important to take a 
good look at motors — their character- 
istics — your equipment — power source 
and surroundings — 7 you buy and 
pe If you’re in doubt, don’t take 
chances — call a motor expert! ALLIs- 


CHALMERS, MILWAUKEE 1, WIs, A 2327 


ALLIS- GHALMER 











One of the Big 3 in Electric Power Equipment- 
Biggest of All in Range of Industrial Products 
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Wichita City Libres 






OUTSIDE MOTOR DIAMETER— 4%" 


Bodine announces... 


A NEW MOTOR DESIGN 


Bodine is proud to announce that production is started on 





Features its new Type U motors—intended for use in office machines, 

automatic phonographs, circulating pumps, air conditioning 

* Split-phase construction uipment, and other units requiring fractional horsepower. 
one . These new motors are available in 1/20 and 1/15 hp at 1725 

* Resilient alee tte for rpm, and 1/30 hp at 1125 rpm, and have the same long life 
quiet operation and durability in operation that is characteristic of all Bodine 


fractional horsepower motors. 


* Thermal overload The new Type U motors have generous oil reservoirs around 


protection built in sleeve bearings, resilient rubber mounting rings, thermal 
overload protection, high efficiency, quiet operation, and 
* Small, compact design a handsome gray Hammerloid baked-enamel finish that makes 


them attractive in any location. They are available only in 


* Attractive appearance standard construction and on large quantity orders. Low 


for any location price and rapid delivery (eight weeks after receipt of order) 
makes this new motor of outstanding importance to product 

* Early delivery (eight designers. Write for application data and other information. 
weeks) Bodine Electric Company, 2258 West Ohio Street, Chicago, Ill. 


ote 





BODINE ovserower me 
HORSEPOWER MOTORS 
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THERE ARE A LOT OF $64 QUESTIONS IN THE 
SELECTION AND APPLICATION OF OIL SEALS 


ee 
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@ YOU CAN TURN IT OUT AT LESS COST WITH 
CARPENTER FREE-MACHINING STAINLESS 
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TL- CARP. Strain. No 5(Typet 46) 






3 way s I. For the real economy you want on every job today, double-check 
the Stainless you are using. To offset other rising production costs, 

you will want a Stainless that always behaves well in your machines. 

to By getting in touch with Carpenter, you can make full use of the 
fabricating advantages that come with Stainless that is always 

uni’‘orm. A call to your Carpenter warehouse is a big step to lower 


C U T C 0 S T S costs with Stainless. 
2. Whether you want corrosion resistance, heat resistance or other 


properties, select the most economical type of Stainless for your 
job. In other words, it does not always pay to buy an 18-8, or any 
on you r other type, just because it has been used in the past. Take a new 
look at your Stainless needs. To bring down your cost of using 


St * ‘ Stainless, put Carpenter’s long experience to work today. 
g i n es $ 3. When confronted by a brand new job having to do with Stainless 
selection or fabrication, call your nearby Carpenter representative. 
Job 5 He will be glad to roll up his sleeves and work right along with you. 
eee And he can give you a copy of the Carpenter ‘‘Notebook on Machin- 


ing Stainless Steels’. It is a shop guide that contains over 90 pages 
of useful information on turning, milling, drilling, broaching, etc. 
For your copy, send us a note on your Company letterhead, indicat- 
ing your title. And for the men in your plant, additional ‘Note 
books’’ are available at 50¢ aniec=. 


THE CARPENTER STEEL COMPANY. 120 W. BERN STREET, READING. PA 


er 








STAINLESS STEELS 


available for prompt shipment from stock «+ call your local Carpenter Warehouse 


soon OrrOSiOn te, : eae 
» Branches: Buffalo * Boston + Chicago + Cincinnati * Cleveland « Dayton 


Detroit - Hartford * Indianapolis » Los Angeles * New York «+ Philadelphia 
Providence « St. Louis » Worcester, Mass. 


SEE THE CLASSIFIED SECTION OF YOUR TELEPHONE DIRECTORY 
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All speeds — top fo zero. 


Extreme compactness. 


OoOumh WN = 


N“ Early deliveries 


aN with or without built-in moro 





Close speed-holding over aaite range. 


; 
; 


Rapid reversal where wanted without stopping motor. 
Multiplied torque at low speeds. 
Accurate return to pre-set speed. 


* | | 
ONLY Gp “ 
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* at a price that keeps your machine competitive/ 


Now the machine you build can have ali the advantages 
of a full speed range — from top to zero (plus reverse 
where wanted)—and still be sold competitively. Graham 
— have been reduced more than half by simplified 
esign and volume-production economies. Some models 
are priced as low as $50 (without motor.) That means 
you can apply the full advantages of Graham variable 
speed drive to low-power machines such as small tools, 
office machines, pumps, cutting 
torches, etc. — and still remain 


competitive as to price! e : = “ 





remote, includes: manual, micrometer, lever; switch, or 
selsyn types, or combinations according to requirements. 


Graham performance is _—— by 8 years of success as 
standard equipment on leading machines. For complete in- 
formation, writeus for Bulletin 509, with prices and delivery. 


GRAHAM TRANSMISSIONS, INC. 
3754 N. Holton Street * Milwaukee 12, Wisconsin 











Graham is the only variable ss 
speed drive built as a straight With built-in " 
° 2 Note that -in 
line extension of a standard in- _motor is esp de- 
duction motor. It is a model of reset - Sous. 
compactness, requiring no more the drive. 
e 


fastenings than a single-speed 




















motor. Model 40 (for 4 to % built-in spur redetiion 
HP motors) and Model 15 (up apc 

to 4 HP) are available wi With built-in metorand 
or without motors — see tables _fulll-in worm, redues 
below — or with built-in paral- shaft may extend 
lel shaft or right-angle gear fide, er wertieally op 
units, reductions, or step-ups; | oF dewn 


: raties available —6:1, 
with speeds down to zero and a -_ 10H, 15:1, 30:1, and 
moderate reverse, or equal : 


rs 
tlen, | 


speeds both sides of zero. Wide built-in motor and : 
choice of controls; direct or ag 
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In Lbs. Approx. Ins. 
Torque Overall 
Rating Dimensions 
3 a 
m r : |&% = 
abe hssleeles|S 15] 38 
385 | ssl-tlsziz}e| 2 
Ona qn) au |25 | = = 
1100/0 3.5 7.5] 84145 | 55% |1/15 to Ve 
1100/0] 30 60 |141,|7 8 Va to Y% 
1100/0 3.3 7.511121 45%_ | 5546 11/15 to Vo 
: ‘ 1100/0] 30 60 {19217 8 vA ok 
15MR5 {13600} 220/00] 15 35 «6133 45%, | 64%, |1/15 to % 
Ly 5 { 40MR5 |3600/ 220/0]140 |280 |22 7 10 V4 to We 
: 40MR2.8 13600 | 400/0}] 80 |160 |22 7 10 VY, to % 
15MS2.5 |3600 [2750/0 v.3 2.8413 459_ | 634 |1/15 to Ve 
f 40MS2.8 |3600 |3100/0] 10 20 |22 7 10 Yn to % 
15MW20 | 3600 55/0} 35 75 1123, |45%4 | 55% 11/15 to Ve 
15MW40 [3600 28/0} 60 {120 |1234)45% | 55% |1/15 to Ve 
40MW6 13600) 190/0/120 250 |24 81, 10", WY, to Ve 
40MW 24/3600 46/0|420 840 | 24 81, |10', Vg to Y% 
40MW60 [3600 19/0 |800 {1700 |24 av how V4 to % 














C= important place to start reducing costs is with the ma- 
chine where goods are made. 

Speedier production is very definitely a function of New De- 
parture ball bearings. 

Operating with less friction, less wear than other types, 
the ball bearing is a “natural” for the higher speeds, greater 
rigidity and improved quality of product demanded by today’s 
exacting production standards. 

Thus, an investment in machines of modern ball bearing 
design is an investment in faster production—lower costs. . 

New Departure’s technical literature is most helpful. Tell 
us your needs. 


NEW DEPARTURE. 


BALL BEARINGS 


3496 * 





\ 





REG. U. S. PAT. OFF. 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS « BRISTOL, CONN. « Branches in DETROIT » CHICAGO « LOS ANGELES and other cities 
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Classified for convenience when studying specific design problems 


Designs and Calculations 


Clutches, controlled friction, Edit. 
117-119 © 

Dual-function piston mechanisms, 
Edit. 145 

Equations, solution of, Edit. 141-142, 
182, 184 

ose tied machine costs, Edit. 101- 
105 


Flanges, welded, Edit. 125-128 
Forgings, roll-die, Edit. 129-134 


Machine tools, design aspects of, 
Edit. 113-116 


Magnetic sound track, Edit. 106 


Roll deflection (data sheet), Edit. 
147-150 


Roll tension control, pneumatic, Edit. 
123-124 


Seal mechanism, Edit. 106 


Selection and specification of steels 
(work sheet), Edit. 151-163 


Sizing control, Edit. 107 


Slant mechanisms, Edit. 135-140, 186, 
188 


Springs, specifying for economy, Edit. 
120-122 

Vending machine, Edit. 144 

Vulcanized fiber, designing with, 
Edit. 109-113 


Engineering Department 


Equipment, Edit. 174; Adv. 8, 47 
Instruments, Edit. 174; Adv. 216 
— Edit. 108; Adv. 190, 197, 


Finishes 
Protective coating, Edit. 165 


Materials 


Aluminum alloys, Edit. 128; Adv. 16, 
17, 82, 179, 195 

Copper alloys, Adv. 67, 68, 185, 226 

Felt, Adv. 260 

Fiber, Edit. 109-113 

Glass, Adv. 73 

Magnesium alloys, Adv. 183 

Molybdenum alloys, Adv. 189 

Plastics, Edit. 166; Adv. 207 


Rubber and synthetics, Edit. 146; 
Adv. 41, 44 


Silicones, Adv. 186 
Steel, Edit. 151-163; Adv. 53 
Steel, stainless, Adv. 4, 24, 212 


Parts 


Balls, Adv. 257, 264 
Bearings: 
Ball, Edit. 164, 167, 170; Adv. 6, 
11, 27, 79, 225, 238, 245, 252, 271 


Needle, Adv. 213 
Roller, Adv. 81, 89, 240 
Sleeve, Edit. 108, 167; Adv. 56, 193, 
219, 242, 267 
Bellows, Adv. 169, 205 
Belts, belting, Adv. 23, 57, 86, 263 
Brushes, Adv. 70 
Bushings, Adv. 261 
Cable controls, Adv. 266 
Carbon parts, Adv. 38, 39, 208 
Castings: 
Centrifugal, Adv. 19 
Sand, Adv. 35, 72 
Chains, roller, Adv. 61, 90, 91, 232 
Clutches, Edit. 117-119, 168, 176; 
Adv. 40, 46, 78, 252, 259, 271 
Counters, Edit. 170; Adv. 32 
Couplings, Adv. 30, 31, 59, 198 
Cylinders, Adv. 58, 66 
Diaphragms, Adv. 258 
Electrical accessories, Edit. 168; Adv. 
264 
Electric controls: 
Capacitors, Edit. 167 
Control assemblies, Edit. 164; Adv. 
back cover 
Relays, Adv. 76, 263 
Resistors, Edit. 166 
Solenoids, Edit. 165 
—— Edit. 166, 168; Adv. 87 
Switches, Edit. 166, 170; Adv. 65, 
94 
Terminal blocks, Edit. 168 
Thermostats, Edit. 164 
Timers, Edit. 170 
Transformers, Adv. 64, 251 
Electric heating units, Adv. 45 
Electric motors, Adv. inside front 
cover, 1, 12, 21, 33, 37, 50, 51, 74, 
209, 210, 214, 229, 231, 239, 241, 
247, 253, 257, 258, inside back 
cover 
Electric motor bases, Adv. 188 
Engines, Edit. 135-140, 186, 188; Adv. 
194, 200, 250, 254, 261, 262, 267 
Fastenings: 
Blind, Adv. 10 
Locking, Edit. 166; Adv. 26, 92, 
227, 235, 260 
Nuts, bolts, screws, Edit. 164; Adv. 
42, 52, 62, 88, 177, 196, 211, 257, 
276 
Filters, Adv. 29 
Fittings, Adv. 49, 248, 270 
Forgings, Edit. 129-134; Adv. 184, 
267 
Gages, pressure, etc. 
ments) Adv. 36 
Gears, Adv. 25, 55, 75, 228, 234, 256, 
258, 262, 266, 270 


(see Instru- 


Heating units (see Electric heating 
units) 
Hinges, Adv. 265 
Hydraulic and pneumatic equipment: 
Pumps, Adv. 9, 48, 192, 222, 230, 
233, 237, 254, 264, 269 
Systems, Edit. 123-124, 165 


Valves, Edit. 165, 176; Adv. 14, 254, 
262, 266 
Lamps and lighting, Edit. 174; Adv. 
84 


Lubrication and equipment, Edit. 168; 
Adv. 63, 269 


Machined parts, Adv. 255 
Magneto, Adv. 18 


Mountings, vibration, Edit. 167; Adv. 
15, 223 


Pins, dowel, Adv. 261 

Plastic parts, Adv. 259 

Plugs, Adv. 236 

Pneumatic equipment, (see Hydraulic 
and pneumatic) 

Powder metal parts, Adv. 22 


Pumps (see also Hydraulic and pneu- 
matic), Edit. 167; Adv. 253 


Ratchet mechanisms, Edit. 176 
Regulators, Adv. 256 
Rings, Adv. 95 


Rubber and synthetic parts, Adv. 77, 
187 


Seals, packings, gaskets, Edit. 106; 
Adv. 2, 54, 71, 83, 171, 173, 181 

Speed reducers, Edit. 146, 164; Adv. 
60, 199, 206, 215, 224, 251, 256 

Spindles, Adv. 218 

Springs, Edit. 120-122; Adv. 20, 28 

Stampings, Adv. 93, 220, 271 

Transmissions, variable speed, Adv. 
5, 69, 99 

Tubing, metallic, Adv. 34, 97, 100, 
221, 246, 248 

Universal joints, Adv. 259 

Valves (see also Hydraulic and pneu- 
matic), Adv. 80, 275 


Weldments and equipment, Edit. 125- 
128; Adv. 85, 96, 191, 201, 202, 
260, 273 


Wheels and casters, Edit. 170 
Wire and wire products, Adv. 269 


Production 


Balancing, Adv. 255 

Forging, roll-die, Edit. 129-134 

Hardening, Edit. 146; Adv. 43, 203, 
204 

Inspection, Edit. 107 

Machines, special, Edit. 145; Adv. 13, 
217 


MACHINE DESIGN is indexed in Industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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New OQzalid Streamliners 


Now Available 


For Immediate Delivery 


Now, you can order—and promptly receive—a new, moderately 
priced print-making unit that gives you these 5 new advantages at 


no extra cost: 


1. SPEED. In 25 seconds an Ozalid Streamliner reproduces 
your engineering drawings...or anything typed, drawn, 
printed or photographed on translucent paper. 


2. EFFICIENCY. You always get an exact-size positive (not 
negative) copy direct from your original ... produced in 2 
quick steps— Exposure and Dry Development. 


3. ECONOMY. An 812” x 11” print costs you less than one 


and a half cents per copy. 


4. VERSATILITY. The lines and images on your original can 
be reproduced in black, blue, red, sepia, yellow...on paper, 
cloth, foil, film, or plastic. 


5. SIMPLICITY. Anyone can be the operator. Place your orig- 
inal on Ozalid paper and feed into the Streamliner; that’s 
95% of the job. 














Now an easy desk job. You remain seated, relaxed. All 

_ controls within easy reach. Prints are delivered on top, com- 
pletely dry. Another advantage: You can install your Stream- 
liner in any drafting room or office. Only 6 square feet of 
floor space is required. 


Expanded Production Facilities Now Permit 
immediate Delivery 


Thousands of Streamliners already installed. The following 
list is a typical cross-section of users: 


Montgomery Ward Co. 
New York Central Railroad 
Northern Pacific Railway Co. 
Pan American Airways, Inc. 
Paramount Pictures, Inc. 
Parke, Davis & Co. 
Pittsburgh Plate Glass Co. 
Remington Rand 

Scovill Manufacturing Co. 
E. R. Squibb & Son 
Standard Oil Co. 

Swift & Co. 

Westinghouse Electric Co. 


Armstrong Cork Company 
Bethlehem Steel Corp. 
Bloomingdale Brothers 
Bulova Watch Company 
Chris Craft Corporation 
Chrysler Corp. 

Columbia Broadcasting System 
Dun & Bradstreet 

E. I. DuPont 

General Electric Co. 
General Motors Corp. 
International Harvester Co. 
Lever Brothers 


8 








Ladd 
A minute ago—engineering drawings. Now she’s produc- 
ing beautiful Ozalid Dryphotos in seconds, in exactly the 
same manner. Note the size: Ozalid prints can be up to 42” 
wide, any length. You can reproduce advertising posters, 
accounting reports—the work of all departments. 


MAIL COUPON TODAY FOR FREE BOOKLET 


DEPT. NO. 355 


0 l A L | D Division of General Aniline & Film 
Corporation, Johnson City, New York 


Gentlemen: Please send free, 24-page, illustrated booklet... 
showing all of Streamliner’s uses and 10 types of Ozalid 
prints. 


ES RS a al ead aes 
Position 
Company 


Address. 





Ozalid in Canada — Hughes Owens Co., Ltd., Montreal 
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gear Company 
. Bruce St., Milwaukee 4, Wis. 


hse send me a free copy of Bulletin 44110 on the 
vy Oilgear Type “JK” Feed Pump. 








RIVNUTS fasten plastic sheets to tubular 
post... make windows weather-tight! 


To provide a neat, tight seal for airplane windows, 
designers needed a simple, one-piece fastener—a 

blind rivet and nut plate combined. They found the (Cc) 
ideal answer in a spacer-head B. F. Goodrich Rivnut. 

With the easy-to-use heading tool, one man 
quickly upset the Rivnut, securely riveted plate 
‘*A’’ to tubular center post *‘B’’. The firm bulge 
formed in the Rivnut shank conformed to the 
curvature of the tube. The Rivnut head served as 
a spacer for transparent plastic sheets ‘‘E’’. Screw 
*‘D”’ was then threaded into the clean, still-intact 
Rivnut threads to hold clamp strip “‘C’’ and (A) 
plastic sheets in place. 

Besides providing a tight, dependable seal, 
Rivnuts saved many man-hours on this job. If 
you're looking for a fastener which can improve 
your product and cut production time, why not get 
che facts from a Rivnut engineer? Write The B. F. 
Goodrich Company, Dept. MD-117, Akron, Ohio. 
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Other tough fastening problems solved by B. F. Goodrich Rivnuts 


1 KITCHEN CABINET DOOR 





Rivnut used as a nut plate 
in sheet metal door of 


U ‘ ; 
\ kitchen cabinet. Rivnut 
is installed from one side 
| only, after door enameling. 


Threads are still clean 
after upsetting. 


MWY 
\ 
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3 RIM OF HEADLAMP 
4 stove wats 






14” spacer head of Rivnut 
provides free air circula- 
OM AAAS «scion through walls of gas 


——— stove. Easy-to-operate 


BD Sow Rivnut heading tool 
y made job faster, simpler. 
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QUICK, EASY | BE Goodrich 


INSTALLATION SHOWN 


IN RIVNUT DATA BOOK 
Step-by-step installation is described in 
this fully-illustrated, 4o-page latest edi- 
tion. Rivnut types, sizes, applications 
iven. 10 pages of test data. For your 


ee copy write The B. F. ich ‘ 
ees Dept. MD-117, Akron, Ohio. It’s a rivet—It’s a nutplate 
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This is a picture of a Link-Belt in- 
spector engaged in assuring the 
efficient performance of Link-Belt 
Bearings. This, indeed, is ruth- 
less, uncompromising inspection 
which greatly magnifies the im-. 
age of the raceway and compares 
its profile with the master curve 
gauge. In the battle against fric- 
tion, Link-Belt bearing designers 
and producers ask no quarter, 
nor do they give one. Link-Belt 
invites you to put your bearing 
problems in their hands. 


The Link-Belt medium series 
single row self-aligning ball 
bearing illustrated here has the 
following features: 





] Spherical seat compensates for 9 Ample grease reservoir. 
misalignment up to 2'2 de- 
grees, or 2” per lineal foot of 10 Extended inner race distrib- 
shaft. utes bearing load over large 
2 Spherical surfaces fully lubri- shaft area. 
cated and protected from dust 
and dirt, assuring free aligning 1] Double setscrewed collar 
action throughout life of bearing. locks inner ring assembly to 
shaft. 


Self-aligning grease seals of 
accurately formed pressed 


steel and tong fiber felt. 12 Hydraulic grease fitting con- 


veniently located at 45° 


4 Outside rotating member de- from horizontal center-line of 
velops full flinger action. bearing. 


5 Unit completely sealed at fac- 13 
tory for permanent protection 
lof bearing parts. 


Locking plug equipped with 
hydraulic type grease lubri- 
cation fitting, conveniently located 


6 Knurled cup points firmly lock outside and allows axial move- 
set screws in place. ment of the cartridge. 


7 True flat surface assured for 1 4 Steel inner housing, com- 
nut pressure surface. pletely assembled with bear- 
Compact, solid housing re- ing and seals, is free to float in 

8 quires minimum support Si bore of outer housing. Cartridge 

Base spotted for drilling for dowel = treated to prevent rust, assuring 

pins. Elongated bolt holes facili- free axial movement, eliminating 

tate alignment and assembly. heavy thrust loads. 


LINK-BELT < 





BALL and ROLLER BEARINGS 


LINK-BELT COMPANY: Chicago 9, | ) 6, Philedelphia 40, Atianta, Dallas 1, Houston 2, Minneapolis 5, Sen Francisco 24, 
Les Angeles 33, Seattle 4, inte 8. Offices, Factery Branch Stores and Distributors in Principal Cities. 10,088 





> 
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Alliance Motors operate automatic controls, valves, 

switches, fans and blowers, air circulators, motion displays, 
phonograph turntables, record changers, air conditioning units, 
room heaters, automobile heaters, electric fans, magnetic 

disc tape and wire recorders, toys, business machines and 
numerous other devices. 


Horse power ratings range all the way from 1/400th up to 
1/30th h.p: Alliance Motors are light-weight, compact, and are 
mass-produced at low cost—made in both shaded pole in- 
duction and split-phase resistor type. Designed for particular 
jobs, some are uni-directional, others are reversible. 
Alliance makes motors for both continuous and intermittent 
duty. Wherever designs call for more motion—automatic 
action—remember, there is an Alliance 

Motor for the job! 








WHEN YOU DESIGN— KEEP 


Cou MOTORS IN MIND 


ALLIANCE MANUFACTURING: COMPANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 


2 
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SUPERFINISE | 


€ + & 


@ Yes, you can double—triple—quad- 
ruple—the life of bearings with simple, pre- 
cautionary measures which take only a few 
minutes. 


Examine a finely ground surface. No matter 
how smooth it may appear, it has defects in the 
form of grinder scratches, chatter, and feed 
marks, and “smear metal” softened by the heat 
of grinding wheels. When these tiny metal 
ridges rub together, they rupture the protective 
oil film to cause scoring, excessive wear and 
increased clearances. 


Superfinishing removes these defects— 
produces a bearing surface that is virtually 


GISHOLT MACHINE COMPANY * Madison 3, Wisconsin 
TURRET LATHES .- 


AUTOMATIC LATHES 
SUPERFINISHERS 








« BALANCERS 
SPECIAL MACHINES 


ae 





frictionless. And its life is almost unlimited. 


Superfinishing is a much quicker and more 
economical process than you may think. And 
it pays for itself many times over in better serv- 
ice and lower replacement cost. 


Ask your nearest Gisholt Representative for 
the facts about Superfinishing. 


GISHOLT SUPERFINISHERS 
are available in a variety 
of types for cylindrical or 
flat surfaces; for general pur- 
pose or continuous produc- 
tion work; also as attach- 
ments for use on lathes. 
Write for literature. 





























THE GISHOLT ROUND TABLE 


represents the collective experience of 
specialists in the machining, surface 
Jinishing and balancing of round or 
partly round parts. Your problems are 
welcomed bere. 








NEVER BEFORE in this type of valve —ruggedness, relia- 
bility, low cost and low maintenance, PLUS the choice of 
foot or hand lever control. That’s Ross’ answer for small 
air cylinder use on machines where easy operation, con- 


tinuous high production and compactness are ‘‘musts 


It’s Ross quality, of course, precision-machined brass and 


stainless steel construction, yet ata price you can’t afford 
fo pass up. 


Available 

4," 3-way 

V4 4-way 
Your choice foot 


; we : : — ‘ 
ation <a dtuges or hand lever. 


R20 4 Operating VA LVE co. 
6485 EPWORTH BLVD. DETROIT 10, MICHIGAN 
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Reduces Bearing Wear 
3 Quiet—Stop Noise Transmission 
Isolate Motor Vibration 


Starting Torque 


free service. 


bration and noise. 


ments. Write or phone us today. 





5 Unusual Torsional Flexibility Absorbs 


6 Efficiency at Low Temperatures 


These are good reasons, too, for specifying 
Lord Flexible Couplings in your product. Like 
Vendorlator, you get unusual flexibility that 
cushions starting torque and torsional vibra- 
tion . . . quiet perforgszence—without noise 
transmission . . . long life—no lubrication re- 
quired ... all plus-values for your customers 
in smooth power transmission and trouble- 


Whether you make vending machines or 
something else, you'll want the longer life, 
the smooth, quiet performance, and the in- 
creased sales which Lord Flexible Couplings 
and Mountings can bring to your product ... 
through elimination of costly, destructive vi- 


It will pay you to consult Lord . . . let us 
give you the advantages of a Lord Vibration 
Control System engineered to your require- 


VENDORLATOR MAKES 


tue Thad Refuciteg” 
More Efficient with 


D FLEXIBLE COUPLINGS 
In Vendorlator Vending Machines 
















IAT Ataleletalehicla@aatelslthaclaitiaialem Gell *lelab elm aes iale) 


(fol it ielaalic Mat {1am Celae Mt al -S a]e)(-m Glelt] olilalol Mh ic) am oleho a 11 


G Goo REASONS WHY VENDORLATOR  [iperateaeuceeeaioniaecumens 
lores box of their beverage vending raakel@aliaten; 

(Oley -taehilals Milam lila -bialeL-taehi-temaell sfelsiul alm hmloh 

SPECIFIES LORD FLEXIBLE COUPLINGS temperatures, these couplings, nevertheless, give 




































excellent perforn folala me oh -1@elth to of: their Walt ited ‘ 
are al elili a memelale Meteladelilulerelelite for mjsalignment 


PCmeoMa-tilimmiileliclm@eha-taleleleMelal: Mm oligalmeltimel-telalale i 


1 In the Thousands of Vendorlators Built, due to misalignment, are prevented. Although 
Have Never Replaced a Lord Coupling wer Lor 


rod Mm alohitiae) muatlolel-1am lela sll mel ol olilael ile) 


. 
aCe oleh t-mm @kole] ol ilale | Mola-Mmehaelliolel(-Miamal 


2 Unusual Accommodation for Misalignment in seven sizes up to | H.P. to suit y 


Send for Bulletin 200C for further ir 





MAKE GOOD PRODUCTS BETTER 


with Zbeellon Contiol 








ORD 















LORD MANUFACTURING CO. ~- ERIE, PA. 
Field Offices: Detroit * Chicago * New York * Washington, D.C. 
Providence, R. 1. * Burbank, Col. * Philadelphia, Pa. 
Conadion Representotive: Railway & Power Engineering Corp., Ltd. 






isn’t this what you want 


in SAND CASTINGS? 





| FAST. HELP on design 


4 









FAST PRICE quotations 


LOWEST PRICE consistent with 


HIGH-QUALITY castings 


“hr 


i se 
FAST DELIVERY: 





DEPENDABLE QUALITY today, | Gi 
tomorrow, always. ;: 








ALL 6 from the BEST source 


m SAND CASTINGS 
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THE BIG ADVANTAGES 





oF ALCOA ALUMINUM 


PLUS 


Let A.C.E.S. help you 
on castings problems 





LIGHT WEIGHT 


Aluminum weighs 0.10 # /cu, 
3 inch ... only “% as much as 
steel, brass, and bronze; only 
40% as muchas grey iron. 
Aivminum castings are lighter 
to handle, to machine, to as- 
semble. Shipping costs of fin- 
ished products are less. 













Alcoa Castings Engineering Service . . . 
A.C.E.S. ... has a background of almost 
60 years of experience and data on alumi- 
num castings. Has access to the research 
and development work done by Alumi- 
num Research Laboratories. Makes use 
of the most advanced and complete 
scientific testing equipment to be found in 







ie 


_ any foundr 
skill of ; 






_ BASY FINISHING 











ALUMINUM 
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fw DENDIX-SUINTILLA macnero 


FOR 1- AND 2-CYLINDER ENGINES 


now 
available 
with | 


Ol Bendix-Scintilla* now makes it possible for engine ' 


manufacturers to order their Magnetos complete with 


* 
flywheel built to their specific needs. The extra con- 
WI Ol] venience of obtaining the complete unit is added to j 


the many advantages that have made the Bendix- 


Scintilla Crankshaft Magneto standard on so many 
yW PP new engines. Low cost, lighter weight, and per- 


formance that assures easier starting make it the 








~~ wie PA at —_— ~~ —_— 


aminsnasennatn tea 


outstanding development in the field. Write for 


~~. = ~ s.. oe 


details on this new product and its applications. 


onal bushing ivotless breaker eliminates axle 


p . . 
ximum efficiency at both high and low speed 
Ma s 








SCINTILLA MAGNETO DIVISION of . 
SCINTILLA 


*TRADEMARK S I D Ay EY, N « Ve AVIATION CORPORATION 
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can tell them apart 





Ros and symmetrical machinery parts that are centri- 
fugally cast by Shenango-Penn and those produced by 
ordinary methods may /vok identical. But time, time in service, 
will show you a big difference! 


For the Shenango-Penn centrifugal process makes metals 
more homogeneous... gives them a generous extra measure 
of the very qualities that are so important in tough services: 
measurably greater tensile strength to better withstand stress 
and shock, greater density for proloaged wear-life and re- 
sistance to abrasion and corrosion, and a freedom from poros- 
ity, sand inclusions and blow holes that rounds out a picture 
of unsurpassed performance every time. 

FREE BULLETIN No. 143 ¢el/s zil about our made-to-order centrifugal cast- 


ings, ferrous or non-ferrous, small or large, rough, semi or finish machined; tells 
also about savings right from the blueprint stage on through. 


FREE BULLETIN No. 145 ¢ells all about our standard centrifugally cast bush- 
ing stock, in all popular sizes, always ready for immediate delivery. 


Send today for either or both of these free bulletins. 


SHENANGO-PENN MOLD COMPANY 
1271 WEST THIRD STREET «¢ DOVER, OHIO 
_ Executive Offices: Pittsburgh, Pa. 
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Centrifugally Cast Aluminum Part: 


, Ro 





¢ Bronze Printing Press Rolls 





ugh Machined 





Centrifugally Cast ‘Textile Machinery Roll 


ALL BRONZES © MONEL 
METAL © ALLOY IRONS 
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REPUTATION 


built on 


REPETITION 










ad 
... that’s right . . . repetitive spring 
action that gives mechanisms life, pep 
and power ... 

















sy Uniformity to specifications on repeat 


orders... 





ager 
Q : Job engineering that results repeatedly 
in production savings on simple or 


complex spring designs. 


Barnes customers are usually “repeat” 
customers . . . the reasons for which 
our representatives will be glad to tell. 
Ask them at the first opportunity. 


Lbkace Cuenes SPRINGS 


SMALL STAMPINGS * WIRE FORMS °* HAIRSPRINGS * COLD ROLLED SPRING STEEL 


WALLACE BARNES COMPANY 





é ‘we @ 


BRISTOL, CONN 








DIVISION OF THE ASSOCIATED SPRING CORP. 
AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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''We want SMOOTH DESIGN 


; 


“os pRE-LUBRICATE them 


f 





‘Give us eliiiss ile) co) tm 


F 





Make them LIGHTER: 


The seven improvements asked for most in motors... 


wrapped up and PACKED VA S74 CELL 


For years, motor users complained that no one motor 
had all the features they wanted most. 
Westinghouse engineers surveyed motor users to 


find out exactly what they needed . . . and then tailored 
an entirely new motor to fit those requirements. 

The result is the new, outstanding Life-Line Motor— 
the first truly all-steel motor made available to indus- 
try. Packed in its thick, protective steel housing are 
more benefits asked for by motor users than any other 
motor made today: 


ALL-STEEL PROTECTION. All frames, feet and brackets 
are HEAVY STEEL. 


UP TO 35% LESS SPACE PER HP. Life-Line Motors 
occupy less space per horsepower than any other 
standard motor. 


UP TO 134% MORE TORQUE PER LB. As much as 


& Westinghouse 


134% higher starting torque per pound of motor... 
up to 116% higher maximum torque. 


NO LUBRICATION NEEDED FOR 5 YEARS. Bearings 
are prelubricated ... sealed against dirt and moisture. 


STRONGER ELECTRICALLY. New insulating materials 
. new coil-winding techniques . . . new stator slot 
designs ... give new record-setting electrical strength. 


NEW, QUIET SMOOTHNESS. Life-Line Motors cut 
vibration and noise to new low limits for standard 
motors... satisfy many “special motor” requirements. 


NEW, SLEEK LINES. Sleek lines and smooth finish dis- 
courage dust and dirt accumulations . . . harmonize 
with modern machine design. 

Write for details. Westinghouse Electric Corporation, 
P. O. Box 2025, Buffalo 5, New York. J-21422 


Lteline mot ors 











peecasveecesoeon sess 


/POWDER METALLURGY 


asks no favors 


S@eeeeocecesseeeseee 





There was a time when manufacturers thought of 
parece ees oneal a powder metallurgy as just a “neat trick.” They said, 

e ; in effect: “That’s very clever and no doubt difficult, 
but what can it do for meP” 





Here at Moraine Products, we’ve worked to put 
eg a made it stand on its own feet in dollars-and-cents com- 
| ry petition with other methods of producing parts. And a 
ov a growing list of large users proves that metal powder 

ss parts by Moraine fill a real need in today’s industrial 













f has requirements. 
poe ee Can metal powder parts by Moraine save you money? 


xz 





There is a good chance they can if the parts you need 
fulfill these conditions: 1) The shape permits good die 
fill and proper density; 2) the order is sufficiently large 
to justify initial tooling costs; 3) the physical proper- 
ties and tolerances required are 
within the range attainable in nor- 
mal factory production. Get a straight 
answer from Moraine Products. 





ii = | : 
METAL POWDER 


ON ony MORAINE : MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 





@eevceceossceees 
ie 
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powder metallurgy on a realistic foundation. We’ve 
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Selects Most Economical 
Drive for Any Installation! 


es oe BEFORE has 
‘eg specification of the 
right V-belt drive been 
made so simple, so un- 
erring. You turn to a 
page, run down a col- 
umn, and there, in one 
place is the drive you need ... number of grooves, 
’ diameters of sheaves, size of belt. No turning 
from table to table, no figuring. 

These Pre-Engineered stock Texrope drives 
cover 90% of all requirements, Texrope engi- 








NEW MANUAL PRESENTS 


Pre-Engineere 
TEXROPE* 





DRIVES! 


neers have carefully selected each one, using eco- 
nomical stock belts and sheaves, Each selection is 
the one best drive for a given requirement of 
power, speed and dimension. 


For the few cases not covered by Pre-Engineered 
stock drives, the manual provides complete, care- 
fully arranged engineering data to make it easy 
to figure special drives. 

Now Available . . . 144 pages, indexed, size 
8Y, by 11 inches. The most complete V-belt drive 
manual ever published, A book that only Allis- 
Chalmers can give you. Copies have been sent to 
many Texrope dealers and users. If you have 
not received one, write for Texbook No. 20P40. 
ALLIS-CHALMERS, MILWAUKEE 1, Wis, A 2333 


*Texrope, Super-7, Texsteel, Texdrive, Magic-Grip and Vari-Pitch are Allis-Chalmers Trademarks 
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TEXROPE 
-. Greatest 


Name in 
V-Belt Drives 


eas 


“Super 7” V-BELTS 
Five Types — Sizes 
to suit every power 
transmission job. 





Texsteel, Texdrive, 
“Magic-Grip” 
— sheaves in a full 
range of sizes, 

grooves. 





“Vari-Pitch” 
SHEAVES 
Exact variations in 


speed, stationery or 
motion control. 





CHANGERS 


Speed variations up 
to 375% at the turn 
of a crank, 





ENGINEERING 
Finest V-Belt engi- 
neering talent in the 
world—at your call. 





TEXROPE “Super 
7” V-Belts result 
from the cooperative 
research of two great 
companies — Alli 

Chalmers and B. F. 
Goodrich. They are 
sold only by A-C. 
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BETHADUR 


ANd 


BETHALON 
Face Wllachinieg 



























Thinking about stainless? Consu!t Beth- 
lehem. Here’s why — 





















1. Our engineers will help you select 
the most suitable grade of stainless 
steel for the job... assist with any 
problems in processing, forging, heat- 
treating, machining. 


2. Bethlehem stainless steels—Bethadur 
and the free-machining Bethalon grades 
—cover the entire range of standard 
AISI stainless steels, as well as many 
non-standard analyses. —_ 


3. These stainless steels are produced 
Bas Bille by an organization that has been mak- 


BAR SECTIONS AND FINISHES ing stainless for 30 years. 






ROUND SQUARE FLAT » HEXAGON OCTAGON — 
Hot-rolled; Forged Hot-rolled Hot-rolled Hot-rolled Hot-rolled 
Cold-drawn Forged Forged Forged Forged 
Centerless-ground Cold-drawn Cold-drawn Cold-drawn Cold-drawn 







Rough-turned; Polished 





BETHLEHE, 


* (Wisi 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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WANT BETTER QUALITY 
IV THE SMALL GEARS 
YOU BLY? 


RACTIONAL HORSEPOWER GEARS that run 
F smoother, that last longer, and that are more uniform 

have been a highly developed specialty of ours for 
more than 25 years! Applying a// of our energies to de- 
signing and manufacturing the world’s finest Small Gears 
has brought constant improvement in methods, ma- 
chinery, materials and men. Perhaps the best measure 
of our success in making Small Gears better lies in the 


———_—_ SEG FSR SCR CATALESE 


(S 


MBER OF 


MacuHInE Desicn—November, 1947 





[rractionat 4 Op 
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\ 


distinction of being the “world’s largest exclusive man- 
ufacturers of, Fractional Horsepower Gears!” 


If your requirements call for a production run of Small 
Gears be sure to talk it over with aG.S. Engineer. Chances 
are his long experience and the unique facilities at his 
command may result in a better gear, quicker and at a 
moderate cost. Send us spe- 
cifications, drawings or a 
sample gear today. Depend 
upon us for the right kind 
of service and cooperation. 


puttetin——) 












PAT’D AND 
PATS. PEND. \ 


PORPPDR 





Self-Lockers—because their knurled cup points 
dig in and stay tight—even when subjected to 






















the most chattering vibration. Yet, they can These “Unbrako” Screw Products are available 
be backed out with a wrench and used again in sizes ranging from No. 4 to 142” in diameter 
and again. That’s why so many millions of and in a full range of lengths. 


these tough, dependable “Unbrako” Socket 
Set Screws with the Knurled Cup Points are 
used in industry. For complete information 
about these and other “Unbrako” Socket 

Knurling of Socket 


Screw Products . . . write for the “Unbrako” Screws originated with 
Catalog. “Unbrako” in 1934. 


“Unbrako” and “Hallowell” Products are sold 
entirely through Industrial Distributors. 














"“Unbrako” Socket Head Cap The “Unbrako” Socket 


Screws with the knurled head ~—_* pe Set Screw with Knurled 
save assembly time because AUN ve Threads is a _ most 


the knurling provides a slip- WHEE ERE. excellent Self - Locker, 
and fumble-proof grip— agind too, because the knurl- 
though the fingers and head ing, as shown, swages 
be ever so oily, therefore, the threads when lock- 
they can be screwed in faster ing results. To be used 
and farther before it becomes with points such as: 
necessary to use a wrench. flat, dog, cone and 


Sf KITS PATS. PEND. 


You can’t tighten or loosen socket 
screws without a hex socket 





wrench, so why not get our No. They can also be locked: in PAT’D AND oval which do not lend 
25 or No. 50 “Hallowell” Hollow place if heads are counter- PATS. PEND. themselves to knurling. 
Handle Key Kit which contains sunk, 





most all hex bits. 
OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


ENKINTOWN, PENNA, B¢ 4 102 Fe BRANCHES: BOSTON + CHICAGO. + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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Write for Catalog No. 845 for 
complete engineering data on 
complete line of SealMaster 
Ball Bearings. 


STEPHEN 


18 RIDGEWAY AVENUE, AURORA, ILLINOIS 


+e 
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EAL/V\ASTE 


BALL BEARING UNITS 


@ Permanently Sealed 
@ Self-Aligning 

@ No Housing Wear 
@ Quiet Operation 

@ Pre-Lubricated 


@ Streamlined 
Appearance 





ONLY SEALMASTER BALL BEARING UNITS CAN ASSURE: 


(1) Simplicity of Mounting— bearing unit can align itself in radius 
bored seat in housing, without distorting or reducing effectiveness 
of seal. Compact, one-piece housing reduces space required. 


(2) Long Bearing Life— patented SealMaster seal keeps dirt out. 


Improved ball retainer traps lubricant around balls and races for | 
best lubrication. 


(3) Quiet Operation— patented locking pin prevents rotation ot 
outer race, eliminates housing wear and prevents noisy bearings. 


(4) Maximum Loads—Radial and Thrust—large balls and deep 
ball races permit radial and thrust loads, or any combination of 
the two. 


(5) Minimum Maintenance—the centrifugal, labyrinth seal pre- 
vents loss of lubricant. Patented locking pin positions sealed 
housing for re-lubrication. 


(6) Attractive, Streamlined Appearance — one-piece ba de- 
signed for trim appearance, maximum strength and minimum bulk. 


BEARING DIVISION 


DAMSON 


LOS ANGELES, CALIF. * BELLEVILLE, ONT. 





Flange Unit 

















MFG. CO. 





‘uHIs clutch, designed by the Lipe-Rollway Corporation, 

Syracuse, New York, required a conical spiral wound 
spring, close in load tolerance and rate. This conical spring had 
to be free of coil interference at any height of compressed 
position down to full flat compressed height. 

When the springs that were being used proved unsatisfactory, 
American Steel & Wire Company engineers were called in. And 
they developed a series of cold wound spiral conical springs for 
this manufacturer’s complete line of clutches. This includes both 
single and two plate multi-lever heavy duty clutches for com- 
mercial vehicles of 214 tons and greater capacity. Today Amer- 
ican Quality Springs are being used 100% as a standard com- 
ponent part of the clutches. 

You may not need a spring like this for your product, but 
this is typical of the solutions we have provided for hundreds of 
troublesome spring problems. 

When you buy springs be sure to get U-S-S American. They 
are your assurance of the finest quality. If you make your own 
springs, you’ll find American Steel Spring Wire will produce the 
best results. Remember the original cost of springs is usually 
negligible, but replacement costs run high. 





























AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Rirmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 







AMERICAN 
¢, SPRINGS 


% 









%, 
“0 statt® 
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You can count on cutting cartridge replace- 
ment costs in half when filtering lube, hydraulic 
and fuel oil, water, water solutions and process 
liquids with Cuno MICRO-KLEAN. 


Although other micronic filters may appear to 
be constructed this way, only the MICRO- 
KLEAN has all four features that give double 
dirt collection capacity, eliminate surface- 
loading and channeling, increase flow rates. 


1. Graded Density in Depth—new method 
of “felting” creates a structure in which spaces 
between fibres become progressively smaller 


DIESEL ENGINE MANUFACTURER ADOPTS MICRO-KLEAN BECAUSE 


Installation of 32 Micro-Klean cartridges in 800 H P engine test stand filter provided 175 hours of 
continuous operation with only 2 PS! pressure drop through filter as compared to previous record of 10 
PSI drop after only 150 hours operation at which point replacement was necessary. Micro-Klean 


and more numerous approaching discharge 
surface. Smaller particles penetrate to varying 
depths — no surface sealing. 


2. Controlled Fibre Distribution — gives con- 
sistent, uniform filtration characteristics. 


3. Resinous-lmpregnated and Polymerized — 
each fibre bonded in position to give structural 
strength. No channeling, rupturing, shrinking 
or distortion. 


4. 85 to 90% Porosity —no structural com- 
ponents that waste space. 


Send coupon today for free facts to fit your 
installation. 
4 


FILTERS FOR NEW EQUIPMENT... 
CARTRIDGES FOR REPLACEMENT 


Cuno MICRO-KLEAN filters are offered in 
sizes for every job — connections from 3 
IPS to 6 in. flanged . . . capacities from a few 
gpm to 850 gpm... single or multiple cart- 
ridge units to handle full flow. MICRO-KLEAN 
cartridges fit other makes of filters, special 
lengths available for built-in installations. 


8 in. 


CUNO ENGINEERING CORPORATION, 
203 South Vine Street, Meriden, Conn. 


cartridges continued in operation for 283 hours before requiring replacement, 


CUNO 


Hiatd Condit ning 
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AUTO-KLEAN 
General service down t 
35 in. Disc-type. Con 
° y cleanabie , 
. FLOW-KLEAN, For high 
abrasive is down to 


rew 


MICRO-KLEAN, 
oS Molded fibre 


COOLANT-KLEAN 


Please have nearest Cuno representative provide information 
relative to services checked: 


® Lubricating 
Oil 


‘a Compressed Fuel 
Air Oil 


Water and 


Hydraulic 
Water Solutions CJ Oil 


[_] Acids 
Write any other fluid-cleaning problems here 


COREE EEE EHC EE EEE eeereeeeeee 


Send free sample cartridges for installation in:..... 
(filter make) 


eeeeeeeee 


ececccvcccccesocece Title cccccsccdocee 
GOMSERY co ccvsceves sccscevcepescsce coccccccccccocece 


Address. ...0+- 
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1. Grooves, in a pre- 
cise arc, and with a 
radius and length pro- 
portional to the ca- 
pacity of the coupling, 
are cut into two identi- 
cal hubs of moderately 
high carbon steel— 
forged of Falk alloy 
cast steel. 


HOW FALK STEELFLEX 
COUPLINGS WORK 


2. These grooves pro- 


vide a slot for a grid” 


member made of 
chrome alloy steel with 
an elastic limit of 
180,000 pounds per 
square inch and an 
ultimate strength of 
220,000 pounds per 
square inch. 





3. This grid fits snugly 
into the curved grooves, 
which provide a scien- 
tifically cut bearing 
surface for the grid. 
This bearing surface 
extends from the outer 
to the inner edge of 
the grooves. The grid 
bears on the grooves in 
proportion to the load 


Twenty-two years of user experience in couplings have given 
Falk the service factors which indicate the proper cushioning 
in a circular plane. They transmit power smoothly, reduce 
shock, dampen vibration, cushion peak loads between power 


source and producing unit. Above all, they furnish the high- 





4, Under light loads, 
the grid bears only at 
the outer edges of the 
grooves. This permits a 
long, free, elastic span 
between the outer 
edges of both hubs. 
Power is transmitted 
through almost the en- 
tire length of the grid 
rung. 








5, Under normal loads, 
the grid bears on a 
larger area of the grid 
grooves and the span 
of the grid run is short- 
ened. It transmits more 
power and maintains 
its capacity to absorb 
shocks and dampen 
vibration. 


6. Under peak loads, 
the grid rungs bear 
over almost all of the 
curved surfaces of the 


' grooves. The span of 


the grid rung becomes 
very short. Under the 
impact of shock loads 
the grid flexes and con- 
tinves to transmit power 
smoothly. 


est protection to your connected machinery—with a con- 
sequent reduction in maintenance costs, production delays 
and breakdowns. ... Falk Steelflex Couplings are readily 
available.. Stocks are maintained by carefully selected 
distributors at strategic locations. 
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e Many a capable plant man in industry who would 
scoff at the idea of buying a hat on the basis of its 
size alone fails to use comparable judgment when 
selecting a coupling to protect his valuable machinery! 


He often selects couplings on the false assumption that 
bore size alone is an adequate specification. And that 
can be a costly mistake indeed! 


We at Falk recognize that, in addition to bore size, 
three vital factors should determine which Falk Steel- 
flex Coupling to choose: 


@ FIRST, the application for which 
the coupling is required. 


@ SECOND, the horsepower the 
coupling must transmit. 


@ THIRD, the speed (r.p.m.) at 
which it is fo operate. 


Only by this “three-dimensional” method can you 
make sure that the couplings you select will give you 
the proper performance and durability in service you 
have a right to expect. 

* * * 
Falk Steelflex Couplings offer three distinct advan- 
tages which combine to lower your coupling costs: 


Torsional Resilience: The grid-groove design per- 
mits spreading of the peak of shock loads over a 
longer time, thus reducing stresses in your connected 
" machinery. 

Flexibility: Falk Steelflex all-steel construction assures 
greater flexibility in actual service ...and prolongs 
machinery life. 


One Type for Most Uses: Falk Steelflex Couplings 
meet practically all industrial installation requirements. 
This fact facilitates buying, replacing, or servicing cou- 
plings promptly. + * x 


Our bulletin 4100 tells you what you should know 
about Falk Steelflex Couplings. Write for it today. 





Do you Make the Costly Mistake of 





Selecting Couplings 
by Bore Size Only ? 





Throughout Industry... from 
Power to Production it’s... 


FALK 


..a good name in industry! 








THE FALK CORPORATION ¢ Milwaukee 8 Wisconsin 
Established 1892 


Precision manufacturers of Speed Reducers... Motoreducers... Flexible 
Couplings... Herringbone and Single Helical Gears...Heavy Gear 
Drives... Marine Turbine and Diesel Gear Drives and Clutches... Steel 
Castings... Contract Welding and Machine Work. District Offices, Rep- 
resentatives, or Distributors in principal cities, 
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when you get these 
DIRECT Veeder-Readings 


YOU CAN'T MISS getting the accurate figures on production com- 
pleted right up to the present moment ...any time you glance at the bold 
black-and-white figures in the window of a Veeder-Root Counter. 


For this way you get your readings straight. No confusion. No 
pointer-to-dial readings to invite errors. Nothing to translate. Just 
plain Facts-in-Figures, right now! 





There are Veeder-Root Devices, mechanically and electrically oper- 
ated, to put everything under Countrol, including whatever unit or 
motion you want to count. They can be built into products to in- 
crease their utility and sales...and they can be easily attached to 
machines now in use. In fact, you can even have your Veeder-Readings 
flashed from factory to office, if you wish. How? It’s easier to show 
you and we'll be glad to do just that. Write. 


VEEDER-ROOT Inc. 


HARTFORD 2, CONNECTICUT 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James St., 
Montreal 3. 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley 
Way, Croydon, Surrey. 
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STERLING 
SLO-SPEED 


BALANCED DESIGN FOR 
EVERY HORSEPOWER RATING 


Sterling is as well known for its precision gears as 
for the advanced engineering in its electric motors. 
From power intake to drive shaft, Sterling makes 
motor, gears, and all parts in one modern plant — 
giving you a highly efficient, slow-speed power unit 
for the “one best” correct production speed. Thou- 
sands of satisfied users are increasing plant profits 
with Sterling Slo-Speed geared motors. 





Send for new informative literature. 


RLINGucrors 
MOTORS 
GENERAL OFFICES: LOS ANGELES 22, CALIFORNIA 

New York 1 + Chicago 6 « Detroit 2 « Boston 35 + Philadelphia 7 + Cincinnati 2 


St. Louis 8 » Atlanta 3 * New Orleans 13 + Dallas 1 + San Francisco $ « Seattle 4 
Representatives in. Principal Cities and Foreign Countries 















Flexible Metal Hose 
increases efficiency 


YOULL FIND American Flexible Metal 
Hose or Tubing, in a wide variety of 
forms, doing thousands of different jobs. 
Whether your particular problem is one 
of vibration, misalignment or connect- 
ing moving parts—in conveying steam, 


American Seamless Flexible Bronze Tubing is used to carry live steam under pressure, on this oil, water, other liquids, semi-solids or 


battery of brim laying machines at the M. A. Cuming Company, New York City hatters. The gases—an American” flexible metal con- 
flexibility of Seamless permits free movement of the lower platens of these machines. 


84 











This photograph shows the use of American 
242" VAC Steel Flexible Hose, asbestos packed, 
to convey dangerous automobile exhaust 
fumes to the out-of-doors. The hose is com- 
pletely gastight, highly flexible and capable 
of standing up under rough usage. 


nector will do the job efficiently and 
economically. 

American Flexible Metal Hose is made 
in four spirally wound types, from brass, 
bronze, aluminum, steel and other met- 
als, in sizes ranging from Y” to 12” I.D. 
American Seamless Flexible Metal Tub- 
ing, ordinarily made in bronze, is as leak- 
proof as seamless pipe and as flexible as 
garden hose; standard in sizes ¥” to 4” 
LD. 

Any of these “American” products can 
be supplied complete with end fittings 
exactly to your specifications. For de- 
tailed information, write for descriptive 


literature. 47205 
ONDA 
* a 
METAL HOSE 


THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


Throughout Canada: 
THE CANADIAN FAIRBANKS-MorsE Co., LTD. 
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Don't puzzle needlessly over whether your 
aluminum castings should be made by 
permanent mold, sand or die casting 
process. Ask Permite aluminum engineers 
to work out the correct answer according 
to your particular product needs, quantity 
and cost requirements. 


The quarter-century of experience of 
Permite engineers in working with alumi- 
Lf num alloy castings will be placed at the 
service of your own design and production 
engineers and cost estimators. Recommen- 
dations will be unbiased, as all three proc- 
esses are used in the modernly equipped 
Permite aluminum foundries. 









PERMITE SAND CASTING 


PERMITE 
DIE CASTINGS 






Shape of the part, whether simple or 
complex, section thickness, dimensional 
accuracy required, necessary mechanical 
properties, surface finish desired, number 
of castings needed, production rate ex- 
pected, approximate cost ratios — these are 
some of the important factors studied in 
determining casting methods. 












a vr « Wo 


Choice of the right type of aluminum cast- 
ings can make a big difference in the 
production rate and cost of your product. 
So put the problem up to us. Don't hesi- 
tate to tell us about your parts require- 
ments and to ask for recommendations and 
cost estimates, 









PERMITE 
ALUMINUM INDUSTRIES, INC. 


CINCINNATI 25, GHIO 


ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS...HARDENED, GROUND and FORGED STEEL PARTS 
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MARSH ALONE HAS THE 
**RECALIBRATOR" 

+ «+» quickest and best 

way to correct a gauge 

that has been knocked 

out of adjustment by 

improper handling. 











rely on (awh 


Manufacturers of milk processing, can- 
ning, packing and similar equipment 
know the vital importance of highly de- 
pendable, extremely accurate pressure 
and vacuum indication. That is why 
Marsh Gauges are on the preferred list in 
the food-machinery field . . . are chosen 
as standard equipment by the largest pro- 
ducer of machinery of this type and by 
32 other leading food-equipment manu- 
facturers. 

The wide range of conditions found in 
the highly varied processes of the food 
industry are a real challenge to pressure 
gauge quality, so the preference shown 
by this industry is an impressive tribute 


In the foo 
leading machinery 
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d industry, too 
manufacturers 





to Marsh design and construction. How- 
ever, it is no more significant than the 
preference shown by manufacturers in 
many other fields. 

These manufacturers who use gauges 
as standard equipment have found in 
Marsh instruments the uncompromising 
quality that has made them “The Stand- 
ard of Accuracy.” In short, they have 
found the kind of product they are proud 
to make part of their own product! 

Consider this when you choose a gauge 
or when you purchase equipment requir- 
ing a gauge. Insist on the Gauge that is 
preferred by the most discriminative 
users of pressure gauges—MARSH. 


JAS. P. MARSH CORPORATION (DEPT. B), SKOKIE, ILLINOIS 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


Jas. P. Marsh products include: A full line and range of gauges in 
compound, altitude, hydraulic, sprinkler, ammonia, ounce-graduat 


ressure, 


retard, 


test, and diaphragm types. Dial thermometers in rigid stem and remote reading 
types. A broad line of steam and hot water heating specialties. Ask for literature. 





N 
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THE BROWN-BROCKMEYER COMPANY 


PLANTS AT DAYTON, WILMINGTON, WASHINGTON AND XENIA, OHIO 


GENERAL OFFICES, DAYTON 1, OHIO 


District Offices in Principal Cities 


MacuHine Desicn—November, 1947 













GRAPHITAR helps popular automobile 


(CARBON-GRAPHITE) 


roll ahead in dependability 


large automobile manufacturer* specifies Graphitar 
bearing for clutch throwout assembly and 


Graphitar seal for -water pump 




















*Name Withheld by Request 


THE UNITED STATES GRAPHITE 
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‘Some of the newest and finest automobiles 
on the highways today are rolling along with top-notch 
dependability that is due, in part, to Graphitar. 

For example, one large automobile manufacturer* specifies 
Graphitar for two vital applications—the bearing in the clutch 
throwout assembly and the seal in the water pump. Why? Because 
Graphitar, a carbon-graphite material, requires no lubrication. It is 
hard, with tough wearing qualities that defy friction. It is unaffected 
by chemicals. It will not melt or fuse and is dimensionally stable despite 
sudden and extreme temperature changes. These properties help to maintain 
the reputation for unfailing performance that this popular car has earned. 


GRAPHITAR IS VERSATILE 
(CARBON-GRAPHITE) 









The use of Graphitar is by no means confined to the automotive 
industry. Manufacturers of sump pumps, steam turbines, rotary 
pressure joints, air compressors, and many other mechanisms 
are increasing the efficiency of their products at less cost by 
equipping them with Graphitar seals, rings, bearings, and 
vanes. Graphitar also has several applications in the glass 
industry, including molds and transfer pads. 

We can mold Graphitar parts to any practical shape 
and size and finish them to close tolerances—.0005” in 
small sizes. Send us sketches or descriptions of your 
products and our engineers will recommend the use of 
Graphitar parts where they will improve mechan- 
ical performance and save you money. 


ASK FOR 44-PAGE ILLUSTRATED 
CATALOG. 





COMPANY - SAGINAW, MICHIGAN 
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Protects Model 61 
Crawler Type Excavator 


Against Needless Loss of 
Productive Time with 


\ FAWICK CLUTCHES 


Fawick Clutchés give machine users these unique, money- 
FAWICK saving advantages: 
C LUTC im e Ss @ Torque controlled, shocks absorbed by a cushion of air. 
-@ No strain on any part of machine in quick starts and 
WORK LIKE stops under load. 

THIS i . @ No arms, levers or springs to wear or break. 
@ No adjustments to make—no lubrication required. 


The net results are that the entire machine is protected 
against needless loss of productive time—and maintenance 
costs are held to the minimum. 

; And that is precisely why so many leading manufacturers 
Compressed air ex- of both light and heavy-duty equipment are building Fawick 
pands the rubber-and- Airflex and Air-ring Clutches into their machines today. 
fabric gland to engage If you want to solve your clutch, slip clutch, brake and 
clutch, any degree of power take-off problems for keeps, let our Engineering De- 


“grip” you need. Re- partment give you our recommendations for your machines. 
lease the air and clutch 


ee FAWICK AIRFLEX CO., INC. 
9919 Clinton Road 7 Cleveland 11, Ohio 


in Canada, Renold-Coventry Lid., Montreal, Toronto, Vancouver, Quebec 
In Britain, Crofts Engineers, Ltd., Bradford, England 


Yujex CLUTCH 
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It’s punched for easy filing 


There's profitable reading in the 
neoprene notebook! 















READ HELPFUL ARTICLES LIKE THESE IN THE 
NEOPRENE NOTEBOOK 





Performance in outdoor aging tests 
shows resistance of neoprene te 
sunlight— oxidation. 

(Issue No. 35, page 181) 


New resilient machine mountings 
isolate unwanted vibrations. 
(Issue No. 19, page 73) 








Hydraulic hose made of neoprene 
helps make production records. 
(Issue No. 37, page 202) 
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New gaskets combine properties 
of asbestos and neoprene for im- 
preved heat resistance. 

(Issue No. 25, page 108) 


New aerial cable designs improve 
electrical service. 
(Issue No. 36, page 192) 


Roll replacement costs cut by new 
patching material. 


_ (Issue No. 37, page 198) 


Riies8ha GH NEW SOLUTIONS OF PRODUCTION PROBLEMS 
~—--- \@@ NEW IMPROVEMENTS ON OLD PRODUCTS 
@ NEW probucts 





E 
yTENANE 
anMEN! 





























Put your name on our mailing list NOW 
for your FREE subscription 


Here are interesting articles written from the technical 
man’s point of view on the latest designs . . . the newest 
production methods . . . ideas for cutting operating 
costs. Helpful information about the properties and 
uses of neoprene appears in The Neoprene Notebook. 
And each issue adds to a valuable reference volume 
you’ll use over and over again. We’ll send you each 
issue free. Just clip out the coupon below and mail 
it today. 


CLIP OUT THIS COUPON and mail it to us for your FREE sub- 
scription to The Neoprene Notebook. You’// profit by the 
latest information on the rubber made by Du Pont. 















Pont de IN noul 
at Chemicals — 
Wilmington 98, Delawar 


i T 
Please gend me free issues of 









he Neoprene Notebook. 
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BETTER THINGS FOR BETTER LIVING 
. « « THROUGH CHEMISTRY 











REG. U.S. PaT OFF. 
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FLAT HEAD 


SOCKET CAP SCREW 


Another achievement of the Holo-Krome exclu- 
sive patented Completely Cold Forged method. 
Not drilled, broached or machined. The H-K new 
line of Flat Head Socket Cap Screws is made from 
special analysis alloy steel scientifically heat treat- 
ed. Threads (Class 3 Fit) are accurate to lead and 
pitch. Sockets are of true hexagonal shape uniform- 
ly accurate to their full depth, smooth regular 
walls, well defined corners. H-K internal wrench- 
ing feature permits quick and positive tightening. 
... Asalways, H-K Flat Head Socket Cap Screws 
are only sold thru Holo-Krome authorized stock 
carrying distributors. 


HOLO-KROME 
fire forged 


INTERNAL 


WRENCHING 





















HOLO-KROME FLAT HEAD 
SOCKET CAP SCREWS standard 


in the following diameters: Nos. 4, 
6, 8,1 0, 4, 56, ¥%, The, \, %%, 3%. 






THE HOLO-KROME SCREW CORP., HARTFORD 10, COWN., U. S. A. 
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Harden it for Of with TOCCO 


ROGRESSIVE Kearney & Trecker Corp., 

Milwaukee, Wisc., reports the following sav- 
ings by TOCCO hardening the above saddle 
clamp eccentric of their Milwaukee Milling 
Machine: 


FORMER METHOD TOCCO 
$ 0.721......$ 0.099 
0.752...++- 0.000 
0.100...... 0.000 


Heat treating 
Straightening......... 
Cleaning 

Total Cost... 


Saving . . . $1.47 per piece 
In addition to this saving of $1.47 per piece, 


$ 0.099 


TOCCO made possible a switch from alloy steel 
to S.A.E. 1045 steel, saving $0.110 in material 
cost per piece. 


Total saving on each run of 1375 pieces for 
this one part is $2,172.50. 


Kearney & Trecker hardens a total of 140 
different parts on one ““TOCCO JR.” machine. 
Output of some parts has been increased as 
much as 500%. 


Why not enlist TOCCO’s experienced Engi- 
neers to help you obtain similar improvements 
for your production? 


THE OHIO CRANKSHAFT COMPANY 
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f————— MAIL COUPON FOR BOOKLET — 


The Ohio Crankshaft Co. 
Dept. B-5, Cleveland 1, Ohio 


Send free Copy “Induction Heating”’ 
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® is only one of Hycar synthetic rub- 
ber’s unusual and valuable proper- 
ties. Others are listed in the box 
at the right. 

But most important, these prop- 
erties may be had in an almost lim- 
itless number of combinations, each 
designed to meet specific service con- 
ditions of the finished Hycar part. 


Our files contain more than 5000 
recipes for Hycar compounds— 
each compound engineered to do 
a certain job. Parts made from HY- 


; 


CAR have seen service in every in- 
dustry, giving long life, depend- 
ability, and economical operation. 


That’s why we say, ask your sup- 
plier for parts made from Hycar. 
Test them in your own application, 
difficult or routine. You'll learn for 
yourself that it’s wise to use HY- 
CAR for long-time, dependable per- 
formance. For more information, 
please write Department HN-11 


‘B. F. Goodrich Chemical Company, 


Rose Building, Cleveland 15, Ohio. 











CHECK THESE 


SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE — insuring dimen- 
sional stability of parts. 

2. HIGH TEMPERATURE RESISTANCE—up to 250° 
F. dry heat; up to 300° F, hot oil. 

3. ABRASION RESISTANCE—50% greater than 
natural rubber. 


4. MINIMUM COLD FLOW— even at elevated 
temperatures. 


5. =e FLEXIBILITY — down to 

6. LIGHT WEIGHT—1I5% to 25% lighter than 
many other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistant fo 
checking or cracking from oxidation. 

8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 


9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after con- 
fact under pressure. (Metal ad can be 
readily obtained when desired.) 








B. F. Goodrich Chemical Company 
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Now YALE .. . famous for 
its locks and materials han- 
dling equipment... gives you 
an enclosed electric heating 
element that you know will 
give uniform heat. 


That’s the word we want 
you to associate in your mind 
with YALE—wniform. We're 
putting into this heating ele- 
ment the same craftsmanship 
that made “YALE” the No. 
1 name in locks ....in order 
to make “YALE/ectric’’ the 
No. 1 name in electric heat. 
For example, YALE’s famous 
manufacturing controls re- 
sult in: 


1. uniform distribution of the 
refractory within the sheath 
for uniform insulation 


2. accurately centralized lo- 
cation of the resistor—equi- 


wm YALE- 


Makers of the famous YALE lines of Locks, Hard- 
ware, Door Closers, Hoists and industrial Trucks. 


distant from the sheath 
throughout its length — for 
uniform heat transfer 


We are now in production at 
our Buffalo plant on the first 


“ 


YALE/ec7, 


THE BRIGHT SPO 


ee ee ee 





of a complete line of electric 
heating units. You can get 
immediate shipment on the 
YALE/ectric Rod-Type Heat- 
ing Unit. 







rm Heat 
TRIG HEATING 


THE YALE & TOWNE MANUFACTURING COMPANY 
YALElectric HEATING UNIT SALES 
Room 1035, Chrysler Building, New York 17, New York » MUrray Hill 9-6700 


Please use this coupon to get further information. Also 
describe your application in space below. 




















€ 
NAME 
TITLE COMPANY. 
ADDRESS. 
CITY. ZONE STATE 
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MAXITORQ CLUTCHES 
were conspicuous “by their presence” in booth after 
booth .. . smoothly transmitting power on nationally 
known machines in operation. 


This Floating Disc Maxitorq of ours was certainly 
in good company .. . and it is fast gaining new 
friends, aew original equipment selections for varied 
types of machinery not on exhibition at the show. 


And there are good reasons why . .. points of super- 
iority in design principles, construction and adjust- 
ment, that are exclusively Maxitorq. 


For instance; Separator Springs that “float” the discs 
apart in neutral to prevent drag, abrasion, heating. 
Manual adjustment, take-apart, assembly . . . no tools 
required. Then too, clutches are completely assem- 
bled on the body, shipped ready to slip onto a shaft. 


There are many other Maxitorq details that machine 
designers and machinery manufacturers should know, 
and they are all covered in the new catalog available 
on request. Write us today for Cat. No. MD 11. 


Ln) 





THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER + CONNECTICUT 
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BRUNING 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK * CHICAGO ° 


Atlanta « Boston « Cleveland « Detroit « Houston ¢ Kansas City 
Milwaukee « Newark « Pittsburgh « St. Louis * San Francisco « Seattle 





LOS ANGELES 
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ONE SIMPLE MACHINE cece 





Black line direct process prints—colored line 
prints—intermediate prints—thin or card-weight 
prints— photographic prints! You get them all 
—in seconds—with the Bruning Model 2 BW 
and Copyflex Continuous Printer. You can re- 
produce anything typed, printed, illustrated or 
drawn—right in your own drafting room, 
engineering department or office—with only 
one operator! 


The Model 2 Printer provides a convenient 
means of making Bruning BW Direct-Line 
Prints from any translucent or transparent 
original material. Prints are made directly 
from originals—no negative is needed. BW 
Prints are developed in the Model 153 
Developer, combined in a simple stand with 
the Printer. 


Then, at the flick of a switch, the Model 2 
—a continuous printer not to be confused with 
“copy-box” methods—exposes Copyflex 
Photographic Prints. You can have clear 
reproductions of shaded drawings, photo- 
graphs, halftones, etc., and reproduce opaque 
originals either from one or both sides. 
Copyflex Prints are developed with three trays 
and a simple drier (readily available). 








CHARLES BRUNING COMPANY, INC. 
4726-48 Montrose Avenue 

Chicago 41, Illinois 

Gentlemen: I want to know more about Bruning BW Prints and equip- 


ment. Please send me information. 

WHS ndecwolewcsdsceese PENS die ephose edb ssc6sedbebnsssb-ccedege cea 
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are Your 
Design 
Needs... 
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You'll do 
a Better 
Job with 
these... 


SINGLE AND TRIPLE 
SOLENOID VALVES 


LUBRICATING PUMPS 


PUMPS 


Sundstrand Hydraulic 
Elements Yes, if your design- 
ing new equipment or re-designing 
present models you'll do a better 
job with these Sundstrand standard 
hydraulic elements. 


You'll do a better designing job 
because the elements are all time 
tested and perform efficiently in any 
required combination. 


Many designers have found bet- 
ter solutions to requirements similar 
to those listed at the left—better 
hydraulic circuits with less equip- 
ment, through the use of these time- 
tested standard elements and Sund- 
strand’s engineering service. 


One of our hydraulic application 
engineers will be glad to help you 
with your designs. There is no ob- 
ligation for this service. 


FREE Additional Data 
Write for complete literature cover- 
ing details and specifications of the 
elements shown above. Ask for bul- 
letin No. M-22. 


ROCKFORD, ILLINOIS 
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» OXYGEN 
MOUPLING 


ae 


shui-ot 


SAVE TIME...CUT COSTS 


It’s the minutes saved on operations repeated many times daily 
that mount up to substantial savings in time...and money. With 3 
Hansen Couplings, connections and change-overs become a Rod section shows Bow vutiber 


matter of seconds with no hold-up of costly operations. ecket, sen GE ee 


socket against leakage instantly. 





iat ame Semen 5 
“ N 


To connect a Hansen coupling, you merely push plug into socket. 
To disconnect, slide sleeve back with thumb. In both cases, flow 
is immediately and automatically turned on or off... with no 


time wasted, no losses. Red section shows tak 


or gas around spool ion of 


There is a specific Hansen coupling,madefor air, oilor grease, for oxy- ey Same Sp oe 


gen, and for acetylene. Available in a wide range of standard sizes. inRenly SPOR CORRE @ « 





Write for catalog describing full line of Hansen 


couplings and fittings for industrial use. a sn 


New Englond Stetes: indiene, Wisconsin: 
A. D. GEIGER, Belmont, Mass. NEFF ENORG. CO., ft. Weyne, Ind 


- - : -- . Eastern, Southern Stotes: Contre! Western Stetes: 
s ~8% B-R ENGRG. CO., Baltimore, Md. SOHN HENRY FOSTER CO. 
sd sie “ = ‘ OWN Northern Ohio St. Covls, Me., Minneapolis, Minn. 


Tha ws “ Re Oe) Pe Ol ee ns oe A Pm CUR Roe we ee ee ; F. & W. URSEM CO., Cleveland, 0. Western, Southwestern Stetes: 
Sevthern Ohio, West Ve., Ky.: BURKLYN CO., Los Angeles, Colif. 
STEINHAGEN AIRLINE Northern Celil., Nevade: 
, Deyten, O. H. £. LINNEY CO., Oeklend, Colif. 


THE HANSEN MANUFACTURING (CO. -===e ae 


, 4031 WEST 150th STREET ° CLEVELAND 11, OHIO 
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OUSUCT 


TO A design engineer like Arnold Eck- | 
hart, Sr., of the Eckhart Manufacturing 
Co., the new small-power motor stand- 
ardization program makes good engineer- 






















ing sense. It means, for one thing, that 
designers are going to have a much simpler 
motor selection job. With standardization 
of ratings and performance, they are going 
to know im advance just what load a motor 
can safely carry. They are going to have 
greater assurance that the motors they 
specify are engineered specifically to give 
dependable service on the particular type of 


Ss ss 0 -s PD © me 


Wy py 


Yy 


equipment they design. 


thy 
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ARNOLD ECKHART, SR., 
President and Chief Design Engineer, Eckhart Mfg. Co., 
Manufacturer of Silent Korth Heating Equipment. 






















° FOR EXAMPLE General Electric oil burner motors give bes 

M ore fe or you Yr mon ey (2) th you the economy of standard design in a motor that , nee 

oa is tailor-made for oil-burner service. Meeting the mor 

S -_ A N D A R D requirements of Underwriters’ Laboratories, Inc., cha 

these motors give years of quiet, reliable operation, » refi 

Their trim good looks harmonize with modern Stan 

burner design. 5 des: 

THE NEW STANDARDS to which General Electric fractional . 

horsepower motors are being built were not set by am 

J G.E. Nor were they set for the convenience of any will 
fraction da l horsepower other electrical manufacturer. Rather, they are the 
result of co-operative effort on the part of motor users, 
your industry associations, and the National Elec- 
M O + 5 O R S trical Manufacturers Association. They represent the 

Unit-Bearing Fan Washing Machine Oil Burner Machine Tool B 
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F. V. OWEN, - 


Director of Purchasing, Tecumseh Products Co. 


hd 7 
/ | My * 
! 


FRACTIONAL horsepower motor stand- 
ardization is a “natural” for the purchasing 
agent. No wonder F. V. Owen, Director of 
Purchasing, Tecumseh Products Co., says: “I 
can see how, by sticking to standards, we'll 
have a better chance of getting off-the-shelf 
motor deliveries. This will mean fewer pur- 
chasing, inventory, and stocking problems. 
Moreover, standardization will give us wider 


best co-ordination of motor design with the current 
needs of fractional-hp motor users. As the needs of 
motor users change, moreover, these standards will be 
changed. They will be modified and modernized to 
»teflect continuously the trends in user industries. This 
standardization is not static!—and it is not limiting to the 
designer. General Electric now produces the 11 groups 
of definite-purpose motors shown, each specifically 
engineered to meet the needs of a certain application, 
and 11 types of general purpose motors. (More groups 
will be added.) In each group you will find a full range 


GENERAL @ ELECTRIC 


Coal Stoker Jet Pump 
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Welt 
WOITCES 
are less 


interchangeability of motors from different 
manufacturers. 

“In the long run, too, you should be able to 
give us more motors for our money.” 





of ratings—a total of more than 1600 standzrd motors to 
choose from. 


NEW BULLETIN DESCRIBES STANDARDS 


To help you determine just how the new NEMA 
standards will affect your motor selection problems, we 
have prepared a brief, but concise bulletin which tells 
what the standards are and how they are applied. Ask 
your local G-E office for bulletin GES-3565—and for 
data on any of the motors listed below—or write 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 


( & 


Sump Pump 


wo 
Or De 


Shaft-Mounted Fan General Purpose 





“It Isn’t Santa Claus, Kiddies” — 
but Brand and Baby both Benefit 






~~» when AMERICAN PHILLIPS SCREWS 
Speed Assembly — Make Sturdier, Smarter TOYS 


aes — It’s a Xmas Bonus in time-savings (up to 50%) for toy manufac- 
turers who cash in on the super fastening speed of American Phillips Screws. 
Automatically straight to drive, non-slipping, they can’t harm product or 
personnel. Screws can’t be fumbled, time can’t be lost, heads can’t be 
burred. Whether you make miniature trains or real ones, sofas or stoves, 
radios or refrigerators—output and savings go wp when American Phillips 
Screws go in! 




















(ieee — Toys (or whatever you make) have both a “can take it” 

sup OUT and “take me with you” look! For children and grown-ups, there’s the safety, 

4-WINGED DRIVER CA RECESS | mon-snagging feature. American Phillips Screws join your sales promotion 

OF PHILLIPS TAPER staff, make your product sturdy, eye and buy-appealing. And more and 
more buyers know it! 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN(] {77 
PHILLIPS <eows!:2: 























ALL METALS: Steel, 
Brass, Bronze, Stain- 


less Steel, Aluminum, 
Monel, Everdur (sili- 
| con bronze) 
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What does your product need to make it 














Does it need resistance 
to ‘corrosion ? 


. . jlating 
: ating, venu 

al cabinets, refriget to rust 
‘work, metal ca are prone 

Tanks and drei ng equipment, CC ae 3 Steel. Cost- 
and air conditioning bv using U-S-S Cop 


resist- 
can beam, a “4 cage steel, it offers double the 
| 5% wei ¢ i Y even greater - 
_— oe capheric corrosion. W ere Wor 
poe pen corrosion is needed, a 
x praartas. nable cost. And where co — eu 
y= ba 7.§-§ Stainless Steel will 8 
cially severe, © *9"* 


other commerc 


ter resistance 
provide 
iti e espe- 
onditions ar 
e¢ unsur- 


easier to sell? 


Must it be strong 
yet light in weight? 


Used in buses, trolley coaches, trucks and trailers, in 
freight and passenger cars, and in fact in all kinds of 
mobile equipment, U-S-S Cor-Ten—the pioneer low- 
alloy, high-strength steel—will trim off hundreds of 
pounds of dead weight, yet at the same time will pro- 
vide increased structural strength and ruggedness. 
U-S-S Cor-TEn costs so little more than plain steel 
and fabricates so readily that these benefits can be 
obtained at little or no increase in cost. When the ulti- 
mate in weight reduction is desired, and its higher cost 
is justified, U-S-S Stainless Steel will permit even 
more drastic savings in weight. 


jal metal. 
passed by any 


Are good looks important? 


In household equipment of all kinds—refrigerators, 
stoves, washing machines, etc.—porcelain enamel on 
steel adds beauty, cleanliness and the ability to stay 
new that women appreciate. Its resistance to chemical 
action, to moisture, and heat are added advantages 

So Se that recommend its use in food plant equipment, in 

~ Sas bakery and dairy apparatus, and for shower and toilet 
partitions and wall panels. U-S-S ViTRENAMEL is an 

; improved steel base for porcelain enameling that in- 


Lt J ‘S) sures maximum life and permanent good looks. In 
4 . knives, table tops, kitchen sinks, in pots and pans and 
electrical appliances U-S-S Stainless Steel combines 

irresistible eye-appeal with unmatched durability. 


Does it need ; 
greater ruggedness ? 
4 A \ ~ 


be aa Steels 
. 17.§-S High Strength 

t like this, C a noe in struc- 

d U -§°S MA? * stamina with the 


: cite 
arings where stres 


- - equipmen 
In heavy duty ym TEN an F 
USS Cor isis plates will provid 


: d be i 
° ars, axles an ; D aximum 
least increase In — a erilloy Steels will prov ide m 


4 times out of 10 
tabs ye : 
, ye Jo other manufacturer 
is concentrated, abe mageoet OS oa sntacarer of | 
endurance pee fier noo such a complete rang | CTERT, 
ees 
Se ae and treatment. » , 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 
Columbia Stee! Company, San Francisco, Pacific Coast Distributors 


United States Steel Supply Company, Chicago, Warehouse Distributors 
@ United States Steel Export Company, New York 


UNITED STAT BB STEELE 
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NATIONAL OIL SEAL LOGBOOK 





15 WAYS 
TO AVOID LEAKAGE 
AROUND AN OIL SEAL 


Most leakages around oil seals are the result of im- 
proper installation. 15 common causes of such leakage 


are listed here, along with suggestions for correction. 


This chart contains valuable information for designers 


and manufacturers. It tells how to prevent leaks. And 


it gives trouble-shooters help when “‘leakers’” do occur.* 





CAUSE 


CORRECTION 


CAUSE 


CORRECTION 





Rapid and extreme shaft wear 
at point of sealing flange con- 
tact due to soft steel in shaft. 


Shaft hardness must be to a 
minimum of 30 Rockwell C scale. 


Paint lodged between sealing 
flange and shaft during paint- 
ing process of entire unit. 


Seal should be masked during 
painting process. 





Shaft not polished at point of 
contact of sealing flange. 


Shaft should have a finish of 
20 rms (Maximum) at point of 
flange contact, for proper fluid 
retention and long life at high 
speeds. 


Vent plug clogged during paint- 
ing process causing built-up 
pressure. 


Mask vent plug before painting. 








Shaft finish, on close exami- 
nation, showed riding spirals 
working outwardly. 


(1) Grind shaft so that spiral 
works inwardly toward fluid; or 
(2) polish shaft with crocus cloth 
at point of flange contact until 
spiral is removed. 


Sealing member scratched by 
sharp edges on chamfer, dur- 
ing assembly. 


Chamfer must have a radius 
and be free of sharp edges and 
nicks. See Installation Instruc- 
tions, Catalog No. 101. 








Shaft nicked and scratched by 
contact with other parts during 
transportation from shaft- fin- 
ishing operation to poirt of 
assembly, 


Shaft finish must be protected 
to the point of assembly of seal. 


Scratched and damaged seals 
due to contact with other parts 
when in lug boxes. 


Oil seal, particularly the seal- 
ing member, should be care- 
fully protected at all times. 








Oil leakage past O.D. of seal 
because seal improperly in- 
stalled in cocked position. 


Proper installation tools should 
be used. See Installation In- 
structions, Catalog No. 101. 


Shaft runout excessive. 


For low speeds, shaft runout 
should not exceed .008”. For 
higher speeds, it should not 
exceed .004”. 








Seal dented and distorted dur- 
ing installation. 


Proper installation tools should 
be used. See Installation In- 
structions, Catalog No. 101. 


Excessive stretch of the sealing 
member due to use of oversize 
shaft assembly tool. 


The O.D. of the shaft assembly 
tool should not be over 1/32” 
larger than shaft diameter. 











leakage at O.D. of seal due 
to housing bore being out of 
round. 





Housing bore should be con- 
centric within .001”.Some users 
of oil seals coat the O.D. with 
a special cement to overcome 
possible slight eccentricity or 
roughness of housing. 


Oil seal distorted due to hous- 
ing being too small for the O.D. 
of seal. 


Housing bore should be within 
+ .001” of housing bore recom- 
mended for the particular seal 
shown in this catalog. 








Apparent oil leakage due to 
application of excessive grease 
on flange before assembly. 





Only a small amount of lubri- 
cant need be applied on the 
flange when assembled. See 
instructions, Catalog No. 101. 





NOTICE... 


During following months, the National Oil Seal Logbook 


will appear regularly on these pages. It will contain much factual 
information about oil seals — special seals for special jobs, installa- 


tion precautions and techniques, tips on trouble-shooting. 


We suggest you clip and save these pages as they appear. You'll find 


they form a comprehensive notebook of oil seal information. 


NATIONAL MOTOR BEARING CO., INC. 


GENERAL OFFICES: Redwood City, California 


PLANTS: Redwood City and Los Angeles, California; Van Wert, Ohio 
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OIL AND FLUID 

















SELECT FROM 101 INDIVIDUAL 
‘ ( GROUPS OF PRODUCTS 
There are 101 groups of products in the BOSTON 


line — from various types of gears, speed reduction units and chain 
drives to couplings, pillow blocks; universal joints, ball bearings, pul- 
leys, etc. Select your requirements from over 4000 stock sizes, 


ORDER FROM 62 DISTRIBUTORS 
“COAST TO COAST” 
For your convenience 62 distributors carrying 


stocks of BOSTON Products are located throughout the United States 
and Canada. Simply order BOSTON Products by catalog number and 
buy from your nearest distribytor, 
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The BOSTON line of power transmission equipment and 
component machine parts gives you one of the widest selec- 
tions of stock products for the mechanical transmission of 
power. Consisting of four main divisions — GEARS — SPEED 
REDUCERS — CHAIN and SPROCKETS — and ALLIED ACCES- 
SORIES — the complete BOSTON line has 101 individual 
groups of products available in over 4000 stock sizes. Sixty- 
two distributors carry large stocks of BOSTON Products. 
Send for your copy of New Folder No. 2-47 and complete 
list of stocking distributors. 





B 
OSTON Geap Works 
Please send me 


» INC, NO 
* NORTH Qu 
| Te gee. IN 
Mustrating your 10} “st copies CY 7}, MASS, 


Of 62 sto: s of your N 

Ckin baa. of Prog ew Fo} 

9 distributors, “cts. Also seng me ede om, 
™plete tis 


NAME 


eee 


COMPANy. 


STREET 








city Be a ai 


ZONE 


—— STATE 





BOSTOW« 6EALC WORKS mc. 


NORTH QUINCY 71, MASS. 























A new and better transmission appliance. 


U.S. Patent No. 1,931,055 . 


iid cee 











This is the BRONZOIL Bearing.Developed | _ This is the ROLLING GRIP Clutch. 
by Dodge for fan and blower service. |. Developed by Dodge. No toggles. 


A new and better transmission appliance. 





U.S. Patent No. 2,397,414 

















This is the TAPER-LOCK Sheave. | __ 
Developed by Dodge. No flange. No collar. 





A new and better transmission appliance. 


x { U. S. Patent No. 2,402,743 











This is the Dodge Transmissioneer — 
who will tell you about new ways 


of transmitting power mechanically. 














ES a . ee SOG: 





of Mishawaka, Ind. 


Copyright, 1947, Dodge Mfg. Corp. 





New equipment which helps cut costs, improve 
machine performance, increase production is 
offered to you by Dodge of Mishawaka. For 
detailed information about power transmission 
units to meet specific needs in your plant, or 
on your product, call the Transmissioneer, your 
local Dodge distributor. Look for his name in 
the classified telephone directory under ‘‘Power 
Transmission Equipment.” A talk with him will 
prove profitable to you. 

DODGE MANUFACTURING CORP., MISHAWAKA, IND. 










































FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 


Macuineé Desicn—November. 1947 














Mac 


AMERICAN 
WHEELABRATOR 





The need for transmitting great horsepower 
in a small space was the problem facing the 
industrial designer of an abrasive blaster. And 
a Dayton V-Belt Drive solved it. 

This is another outstanding example of the 
flexibility of Dayton V-Belt Drives. And the 
ability of Dayton V-Belts to perform in excess 
of standard requirements under all operating 
conditions . . . unaffected by dust, oil, heat, 
liquids . . . is another of the many reasons why 
more industrial designers consistently specify 
Daytons for original equipment. 

No matter what type machine you design, or 


« 
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. DAYTON RUBBER - 


what size it is, Dayton V-Belts will transmit 

power to it more efficiently, more economically. 
Remember, a Dayton Power Transmission 

Specialist is always ready to help you... 


DAYTON, OHIO 


How! on Cordd 


PROVIDE DAYTO V-BELTS WITH 


1. Minimum Stretch 2. Greater Flex Strength 
3. Longer V-Belt Life 


%* Rayon cords are specially processed by Dayton for 
use in V-Belts to provide the most efficient and eco- 
nomical power transmission service for your machine 
needs. For the complete story write for booklet A-469. 
























Unwin SPECIAL 
HYDRAULIC CYLINDER! 


—out of the Standard Hannifin Line 





It’s special because it’s built to YOUR specifications! You can 


have any length stroke you want. . . a choice of mounting styles to 
meet your needs ... bore diameter to fit the job . . . standard, double 
end, or heavy duty (2:1) piston rod... adjustable cushions . . . inlet 


ports on any side... air vents wherever needed — all “special” for YOU. 


But it’s standard with Hannifin because the Hannifin line of hydraulic 
cylinders is COMPLETE! For users of cylinders, this means lower 
engineering costs... quicker delivery ... completely interchange- 

able parts... better design ... superior performance. 

It pays to specify HANNIFIN! 






















Model JN 


@ One of 11 different 
mounting styles. 


Pree, 


EVERY DESIGN ENGINEER WILL WANT 
A COPY OF THIS NEW BULLETIN. 














HANNIFIN 


It's easy to get the right answer HYDRAULIC POWER UNIT 
for even the most special jobs ; : 7 

when you use Hannifin’s new Here is an improved hydraulic pressure 
handbook on hydraulic cyliriders. generator offered by Hannifin in a broad 


52 pages of helpful specification range of sizes. Designed and built for 
and engineering data, complete heavy duty service. Capacities to 100 g.p.m. 
with diagrams and dimensions. or larger. Choice of pump types—single, 

Ask for Bulletin 110-M. double, and combination styles. We will 
be glad to help you develop circuits and 
plan controls. See your local Hannifin 
representative or write. 


HANNIFIN- CORPORATION | 


; - W101 So. Kilbourn Ave., Chicago 24, MI. | 
“AIR CYLINDERS + HYDRAULIC CYLINDERS HYDRAULIC PRESSES | 
PNEUMATIC PRESSES + HYDRAULIC RIVETERS - AIR CONTROL VALVES | 
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MORFLEX COUPLINGS—Torsionally resilient. 
Quiet in operation, no metal -to-metal contact. 
Requires no lubrication or maintenance. 


ROLLER CHAIN COUPLINGS—Morse double width 
roller chain around two sprockets. Rugged ‘flexi- 
bility, all-steel design. Compact and economical. 


SILENT CHAIN COUPLINGS—Morse slant zhein around 
two sprockets. Easy to connect and disconnect. Com- 
pensate for both parallel and offset misalignment. 


MORFLEX RADIAL COUP 
perfectly balanced. For sae torque capacity. Sidhe 
sate for misalignment, cushion peak-loads. 


tors throughout the country. Morse engineers, backed by 
years of experience, can assist you. Consult our Coupling 
Division. MORSE CHAIN COMPANY « Detroit 8, Michigan. 


A PRODUCT._OF 





TRANSMISSION PRODUCTS 














VERTICAL Defferential SPEED REDUCERS 


WORK 24 HOURS A DAY 
Driuing Vertical Mirers for Vegetable Ol Refining 


This DeLaval Separator Company installation ... 
in Cudahy Packing Company’s Leewood Refinery at 
Memphis, Tenn. . . . incorporates a battery of WHS 
Vertical Differential Reducers. each reducer with a 
ratio of 3.09:1 and powered by a 5 H.P. motor. 
They were selected for their 





‘DEPENDABILITY 


as well as for their compactness, 
ease of installation and simplicity 
of mounting. The slow speed shafts 
are directly coupled to the mixers 
with a gear flexible coupling. 





WHS PATENTED Differential 
Helical Gear Speed Reducers 
provide any ratio of reduction 
from about 3 or 4 up to many 
thousands to 1... in a single 
stage and in the same hous- 
ing. 

They are fully illustrated 
and described in our pocket- 
size Catalog No. 147. erBER 
Send for a copy. It % ,” 
also includes valuable 
engineering data. 


— H. SMITH | CORPORATION 


16 ELTON STREET...SPRINGVILLE...ERIE COUNTY...NEW YORK 
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SKILL MAY BE BOUGHT, 
BUT NOT 
THIS EXPERIENCE 


To lead an industry 1s no small undertaking, but it brings satisfaction 
to both the leader and the user of his product. 

























It is not remarkable that roller chains and sprockets were pioneered 
by Diamond, the remarkable thing is that Diamond never added 
another product. In the entire 57 years since Diamond began, all 
thinking, all resources, have been bent to one purpose — better and 
better Diamond Chain and Sprockets. We think this is not too much 
effort to spend in perfecting one product, for never once has it 
appeared that the final refinement was made. 


The mechanical skill to make products like Diamond Chain may 
be bought, at a price, but the Diamond reservoir of manufacturing 
and application experience is exclusively a Diamond property. The 
result of this skill and experience is a drive of unsurpassed merit—an 
improvement on the machines where it is used, and a strong asset in 
the sale of those machines. 


Recommendations by Diamond Engineering Staff may point the 
way to improve the performance and output of your machinery. ... 
DIAMOND CHAIN COMPANY, Inc., Dept. 435 402 Kentucky Ave., 
Indianapolis 7, Indiana. Offices and Distributors in All Principal Cities. 


Drive Data Catalog 617 mailed on request 


A new standard of quality and 
uniformity has been pioneered by 
P-K in the quantity production of 
Cold-forged Ground Thread Socket 
Set Screws. Ground on hardened 
blanks, threads are mirror-smooth, 
assure a dependable Class 3 Fit. 
Consistently uniform and free from 
nicks, burrs and hardening scale, 
they have none of the imperfections 
common to cut threads 


Compare! Ask for Samples. See 


why P-K Ground Thread Socket Set- 


Screws are different from ordinary 


SOCKET SC 








set screws as night and day. You'll 
agree your products will benefit — 
assembly - wise and _ sales - wise! 
Parker-Kalon Corp., 200 Varick 
St., New York 14, N. Y. 


AVAILABLE FOR PROMPT DELIVERY 


GOOD JUDGMENT CALLS FOR 


PARKER-KALON 


WHEN GOOD DESIGN CALLS FOR 


REWS 


NLY BY ACCREDITED DISTRIBUTORS 


Uess- 
hie 
S time 
errors. Gear vd 
Prevents slips 


and Si u mbles, 


“US. Pat. No, 126,409 





_ Macuine Desicn—November, 1947 








COAL company faced a serious lubrication prob- 

lem in one of its tipples. It seemed impossible 
to find a lubricant that would stay in the crusher, 
shaker screen and washer bearings, especially in the 
eccentrics, between visits of the oiler. As a last resort 
they were using a special, very heavy grease costing 
13%¢ a pound, and still 
the oiler had to go around 


* e 3 
Savi i oO lubrica nt G lone to renew it every hour. As 
the tipple was operating 


24 hours a day, 6 days a 
week, the cost of grease 


is $1200 a year with Farval =<: ssn’: 
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FARVAL—Studies in 
Centralized Lubrication 
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than $200 a month. 


Then they decided to 
try a Farval Automatic Centralized System of Lubri- 
cation to serve the 295 bearings on the tipple. With 
Farval they could deliver an accurately measured 
quantity of grease to each bearing regularly and as 
often as necessary. Experience soon demonstrated a 
30-minute interval to be best. Not only did Farval 
reduce the amount of lubricant consumed but it was 
also possible to switch to a standard grease, result- 
ing in a saving of 50% on lubricant cost alone. 


Actually, the saving on lubricant was small com- 
pared to the saving in labor, the reduction in bearing 
replacement expense, and the elimination of fre- 
quent shutdowns and interruptions to production 
experienced previously, due to faulty lubrication. 


Farval Centralized Lubricating Systems have been 
serving the coal industry for more than 17 years. 
In preparation plants, Farval lubricates Feeders, 
Crushers, Conveyors, Shakers, Vibrating Screens, 
Elevators, Washers, Jigs, Dryers, Mixers, Loading 
Booms and Drives. ‘ 


Farval is the Dualine System of Centralized Lubri- 
cation, with the Positive Piston Displacement Valve. 
This valve has but two moving parts and is fully 
adjustable, with a Tell-tale indicator at each bearing 
to show the job is done. 


Write for Bulletin 25 for a full description of Far- 
val. The Farval Corporation, 3265 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


ARAL 

























Yes, here at last is a line of transformers designed specifi- 
cally for machine tool use. We didn’t guess at what you 
wanted in such transformers. We asked machine-tool 
designers throughout the country. This new line of G-E 
machine tool transformers is the result. It incorporates 
every practical suggestion your profession had to offer. 


A COMPLETE RANGE OF RATINGS. Ten ratings, from .075 to 3 
kva, 60 cycles, 220/440 volts will meet most of your domes- 
tic requirements. For foreign and unusual domestic applica- 
tions, the line includes an all-purpose group of transformers 
rated 50/60 cycles, with eight primary taps from 208 to 550 
volts. Also available are 25-cycle units in four standard sizes 
from .150 to .5 kva, with primary taps for 220, 440 and 550 
volts. + 

HARMONIOUS APPEARANCE. The trim good looks of these 
transformers harmonizes with other modern components to 
make neat, functional control-panel arrangements. 

VOLTAGE REGULATION. Regulation characteristics have been 
given careful attention to assure satisfactory operation of 
motor-starting relays which cause heavy momentary over- 


loads. Hence, there is no need for use of greatly oversized 
transformers to handle momentary surges. To help you 
select the right transformer, see the complete regulation data 
in our new machine tool transformer bulletin. 

OVERLOAD PROTECTION. These transformers have a built-in 
overload protector, with time-delay action, to prevent 
damage under sustained overload or accidental short circuit. 
EASY TO INSTALL. With the diagrammatic nameplate, errors in 
connection are avoided. Only a screw driver is needed to 
make solid connections on the front-mounted terminal board. 
Molded-plastic terminal barriers prevent accidental shorts. 
These new transformers save space, save installation time, 
and reduce inventories. For full information ask for Bulletin 
GEA-4887, 


GENERAL @ ELECTRIC 
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SOLENOIDS ARE BACK 


This General Electric a-c solenoid 
is not new, but it is currently being 
built in increasing quantities. . . 
shipments are short enough now so 
that you can safely include it in your 
new designs. The performance record 
of these units is responsible for their 
popularity among machine designers. 

Any straight-line push or pull, from 0.9 to 97 pounds; 
is easy for this industrial solenoid. It may be operated 
remotely from a push-button station, or automatically 
by limit switches, pressure switches, float switches, or 
other pilot circuit devices. Check Bulletin GEA-2080 
on coupon. 3 







VERSATILE HAND “TACH’” 


Here’s a new hand-held electric ta- 
chometer for checking performance on 
your machines. It measures rotational 
speed in three ranges from 100 to 
10,000 rpm; and linear speed in six 
ranges from 10 to 10,000 fpm. With 
accessories, you can measure speeds from 10 
to 100,000 rpm. 

Accuracy of + 1 per cent is unaffected by 
magnetic fields, machine vibration, or 
temperature. Scale is large and easy to read 
—with no crowding on any range. Speed 
ranges can be changed while spindle is 
rotating—and instrument can not be dam- 
aged by overspeeding. Requires only 4 
ounce-inch driving torque. Measures both 
clockwise and counterclockwise rotation. 
See Bulletin GEA-4895. 


NEW INDICATING LAMP. 


The new Type ET-5 indi- 
cating lamp is designed to har- 
monize with modern panel 
instruments and to give high . 
visibility from any angle. Caps are available in six fast 
colors. Series resistor limits current in lamp circuit, 
eliminating need for low current fuses. Two types: for 
panels up to 14 inch thick and for panels up to 2 inches 
thick. Check Bulletin GEA-3643. 
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TIMELY HIGHLIGHTS 
ON 7S PRODUCTS 


For positive snap action: 


TYPE K-1 LIMIT SWITCH 





You can specify any one of four different 
heads—roller-lever, side push-rod, top push- ” 
rod, roller push-rod—on the General Electric 
Type K-1 snap action limit switch. And you 
have a choice of four head positions .. . 
that’s real versatility. Snap action means 
sure, positive operation; contacts always 
open at the same point. 

Cutting fluids and oil will not damage 
these switches, thanks to oilproof construc- 
tion. They are gang small (approx. 
114x314x1%% inches), yet handle up to 10 
amps at 110/220 volts a-c. Bulletin GEA- 
4644. 

Type J-1 Snap-action Limit Switch, big 
brother to the Type K-1, is rated 10 amps at 
110 volts and will interrupt up to 30 amps. 
These general-purpose limit switches have 
gy wide acceptance in industry—are noted 
or their reliability, ease of installation 
and versatility of application. Available 
now! Bulletin GEA-4643. i‘ 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section F 668-57, Schenectady 5, N. Y. 


Please send me the following bulletins: 


O 
O 


O 
Oo 
Oo 
O 


NAME..__. 


GEA-4887—Machine-tool Transformers 
GEA-3643—Type ET-5 Indicating Lamp 
GEA-4895—New Hand Tachometer 
GEA-2080—Solenoids 

GEA-4644—K-1 Limit Switch 
GEA-4643—J-1 Limit Switch 


CONSULT YOUR SWEET’S! You'll find “everything electric’ 
for machinery manufacturers in the General Electric section, 


COMPANY... S 


SN CE RE NE 

























countless industrial applications, the produc- 
tive capacity of both men and machines is limited 
by .the capacity of human muscles. Hanna 





@ Catalog 233 
gives full techni- 
caland operating 
data on Hanna : 
Hydraulic Cylin- i 
ders. i 


pneumatic and hydraulic muscles provide the 
economical—and tireless—answer to this problem. 







Wherever a controlled push, pull, lift, press or 
clamp is required on any type of equipment, Hanna @ Catalog 234 


> } 3 : gives the same 
cylinder power will do the job quickly, smoothly, arate ag 
ders. é 









accurately. Find out more about how these muscles 
can work for you by sending for the catalogs de- 
scribed at the right. 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 


1765 Elston Avenue, Chicago 22, Illinois 
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a toolmaker learns 
a lot about Brass 


In his early training, he soon learns that brass is a 
machinable metal . . . that cutting tools take to it like 
a duck to water. 

He learns, too, that brass is a workable metal... 
that it can be spun, stamped, pressed, coined, upset 
or drawn with consistent accuracy and uniformity. 

And, in the years that follow, he becomes aware of 
yet another asset of this easy-to-use metal...its de- 


pendability. For products made of brass are strong, 


durable and rustless...economical...high in quality. 


The American Brass Company is Industry’s largest 
supplier of brass and other copper alloys in all stand- 
ard compositions and in practically all commercial 
shapes. Its facilities for serving you include 10 Manu- 
facturing Plants, 5 Warehouses, 27 District Offices 
and a network of Distributors throughout the Nation. 


next page, please... 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


” Anaconda Coyper F- Copper AMloys 








rass Serves Best | 


IN PRODUCTION 
IN PERFORMANCE 







The forming, perforating, threading, machining, plating and 
polishing operations necessary to fabricate the Basket Sink 






Strainer Assembly, shown here, could be performed effec- 






tively and efficiently on only one metal, a brass alloy. Equally 






important, this product must give years of satisfactory per- 






formance in corrosive service—and sell at a competitive price. 






To obtain these essential qualities, the Frost Company of 






Kenosha, Wis., depends on Anaconda Brass, furnished to un- 






varying and precise specifications for composition, grain size, 






temper and finish. The Technical Department of The Ameri- 






can Brass Company is ready to confer with you on any metal 






problem involving a combination of required properties. 












COPPER and BRASS 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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How Reliance V*S can help you 





meet the greatest challenge 





industry has ever faced 





WAGES go up and up, along with materials and other manufac- 

turing costs. But to keep America prosperous, prices cannot 
be permitted to spiral to the point where large numbers of 
consumers are forced out of the market. How to prevent this 
presents the greatest challenge industry has ever faced. 


One sound answer is increased production through the use 
of more efficient machinery and methods. And this is where 
Reliance V*S can help you. We have yet to find the industry 
where the V*S Drive cannot improve the quantity and quality of 
output, while lowering costs. 


A Reliance Application Engineer will survey your operations, 
then show you where and how you can benefit most through use 
of V*S—the All-electric, Adjustable-speed Drive, operating from 
A-c. Circuits. Just phone the nearest Reliance representative or 
write us direct for Builetin 311. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1079 IVANHOE ROAD * CLEVELAND 10, OHIO 
Sales Representatives in Principal Cities 





START 
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Available in the Electronic 
System (1 to 5 hp.), in the 
Rotating System (1 to 200 
bp.), or in a combination 
of both systems. 


JOG 
STOP 
Reliance VS Drive pro- 
vides unlimited flexibility 
‘, of machine operation. Start- 
SPEED CONTROL 


SPEED INDICATOR 














RELIANCE, MOTORS 





ing, stopping, speed chang- 
ing, reversing, maintenance 
of proper tension and other 
‘unctions are exercised auto- 
matically or manually from 
nearby or remote stations. 


















Pickled 


Steel 
gels d 


@ Stainless steel sheets pickled in nitric and 
sulphuric acid baths must be finished off with a 
hot water scrubbing. That calls for a tough brush 
... and Pittsburgh Brushes get the call from all 
important strip steel producers. ® Many brushes 
wilt quickly when contact is made with hot water- 
sprayed steel sheets, but Pittsburgh’s dense fill of 
white tampico and Bahia fibre mixture, spiral Back the All-American “Scrub 


wound and evenly trimed, stands up under the 




























. ‘ , a H 
heaviest punishment. Fine stainless steel wire Team of Pittsbu rgh Brushes ra 
wound mandrels are also available. in 
@ A Pittsburgh Brush does the job fast and gives you a A: 
uniformly finished product. You can depend on Pittsburgh 7 
Why the Pittsburgh Plate Glass Company B . all 
rushes for better performance, enduring economy, and fit 
Makes Brushes a minimum of lost time in changeovers. In the complete —_| Vi 
As a leading manufacturer of paints, Pittsburgh Pittsburgh line are brushes of all types, including “Perfect ons 
found that a reliable source of quality brushes was Bal 9 ‘ —_ d ‘ blies. Unij-Fill 
necessary for the proper application of its products. alance sections, wheels and section assemblies, Uni-F'1 pr 
For over 40 years, Pittsburgh has made its own scratch brushes, as well as paint and other maintenance Bc 
paint heustite, Bt vas 2 mntuees etep t> extend ihe brushes. @ Consult with the Pittsburgh engineering rep- 
engineering and manufacturing facilities by devel- ‘ : ss ; 
oping production, maintenance and power-driven resentative. He will gladly work with you in developing 
brushes engineered to the specific needs of industry. any type of power-driven brushes to meet your particular 
finishing requirements. 


















PITTSBURGH 
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of - Precision-made 

© ee te 
...i8 manufactured by Victor without or- 
ganic binder, with tolerance of + .0025” 


and uniform compressibility, by control- 


ling the fibre structure and density. 


Perfect 
Overlapping 


. is achieved by careful considera- 
tion of radii describing holes, gauge of 
metal and thickness of gasket, based 


on Victor's experience. 


Accurately Cut 
with Steel Dies 


~ 


made by Victor's skilled tool and 


The Greatest Mame in the Gasket Industry a 
die makers, Victor gaskets are uniform 


elite Miime\tai-\ai baer Melalelilel Molma-to)(ela-— 


... has been built through years of painstaking research, crafts- 
ment part for the engine. 


manship and attention to manufacturing detail. As compression 
ratios of auto motors increased, with corresponding increases os. Se 
in pressure and temperature, Victor began to produce their own nt ea 
Asbestos Millboard. Experience has enabled them to develop Exact 

accurate tables for computing perfect overlapping. And, since 3 

all gasket dies are produced by Victor craftsmen, accurate Dimensions 


fitting is assured. 
ae , : —_ 
Victor’s experience, research and production facilities are specifications are followed in produc- 


available to you. We welcome the chance to study your ing gaskets that line with motor block 
problem. VICTOR MANUFACTURING AND GASKET COMPANY, 

: ae openings and studs 
Box 1333, Chicago 90, Ilkinois. 


Manufacturer of SEALING PRODUCTS Excluscuely 


.. which conform to all manufacturers’ 
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“ 
If you use non-ferrous sand castings consider the follow- 
ing advantages offered by Wellman: 


EXPERIENCE—37 years’ experience in aluminum and 
16 years’ experience in magnesium . . . frequently 
enables us to get into production on new castings 
months earlier. 


SKILL — thoroughly trained workmen in all depart- 
ments .. . results in high quality and accuracy in ae gaa 
_ both patterns and castings. 


FACILITIES — three up-to-date plants—two foundries 
and a modern, well-equipped pattern shop for both 
wood_and metal patterns; modern laboratories em- 
ploying the finest equipment. 


Send blueprints for quotation or we shall be glad to have 
a field representative call. 


Blower—Magnesium 


Portable Tool Part-= Lawnmower Wheel— Bus Engine Chain 


Magnesium 


Aluminum Housing—Aluminum 


BRONZE & ALUMINUM COMPANY 
GENERAL OFFICES: 
2547 EAST O3rd STREET a CLEVELAND 3, OHIO 


~ 
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“He cuts hts costs—by mag Lf 


using Fiberglas=Reinforced Plastics” 
Many alert designers and manufacturers are surprising their competitors and expanding 


markets by using Fiberglas Type 503 Mat (T-36), to lower costs in the construction 

of complete products or component parts. It provides the advantages of Fiberglas’ unique com- 
bination of characteristics and can be used in either high or low-pressure laminating 
equipment . . . There are now fully developed production techniques which, in combination with 
low-cost Type 503 Mat (T-36), permit modern, high-speed production of reinforced plastics 
formed parts .. . If you are designing or manufacturing products which must have 

high tensile and impact strength, light weight, low moisture pickup and dimensional 
stability over a wide range of temperature and moisture changes, get complete infor- 

mation about Fiberglas-Reinforced Plastics now. 





Let us send you a sample of Type 503 (T-36) and a copy of the new 
booklet describing the various other forms of Fiberglas plastics re- 
inforcing materials. The quantity production process is also described 
and illustrated. Write: Owens-Corning Fiberglas Corporation, Dept. 808, 
Toledo 1, Ohio. Branches in principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 





O'S De in ee On Oe ye me © 


FIBERGLAS 


ucts made of or with glass fibers by Owens-Corning Fiberglas Corporation. FIB fg R ¢ € M ATS Cc LOT HS 
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*FIBERGLAS is the trade mark (Reg. U. S. Pat. Off.) fer a variety of prod- 



























Compare! Before you specify—compare the elec- 
trical efficiency — the starting torque of the 
precision-engineered Raytheon Model 230 Motor. 
It's not only a brand-new motor design—it's a 
brand-new principle in motors! For its size, it 

has the highest output per pound —the highest 
electrical efficiency of any motor of its type. 


Applications include small fans, blowers, small film 
projectors, controls, advertising displays, 

small mechanisms, toys and vending machines. 
Specify it with confidence — anywhere 

a small but powerful motor is called for. 

Complete details gladly furnished on request. 
Write or wire us now! 


THE RAYTHEON 230 | 
is a new principle y 
in motor design | 


Pe 


SPEED 3,400 RPM. 






















" RAYTHEON MODEL 230 MOTOR 





Available for 40, 50 and 60 cycles, at any voltage up to 250. 
Size: 2%” x 3” x 1%”. 


; RUSSELL ELECTRIC COMPANY 


344 West Huron Street + Chicago, Illinois 
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These District 
Engineering Offices 
To Serve You 


ATLANTA 
BALTIMORE BOSTON 
BUFFALO 
CHICAGO CINCINNATI 
CLEVELAND 
DALLAS DENVER 
DETROIT HARTFORD 
INDIANAPOLIS 
LOS ANGELES 
MINNEAPOLIS 
MONTREAL NEW YORK 
PITTSBURGH ST. LOUIS 
SAN FRANCISCO 
SEATTLE SYRACUSE 
TORONTO 





STRUTHERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa. 





76 











" TYPE 135 KXX Actual Size 


Much Smaller — Much Lower in Cost 
Fully Dependable for Heavy Duty Service 


RATING —1 HP polyphase, *%4 HP single phase, to 600 volts AC. 


FEATURES—Small Size—5*4" x 4" x 17%". 
Mechanically Interlocked. 
Solid Frame—no laminations. 
Simple Maintenance—all parts removable from front; all fixed contacts 
alike, all moving contacts alike. 
Cost—appreciably lower than conventional units. 


APPLICATIONS — Heavy duty reversing and jogging service such as hoists, 
door operators, and machine tool auxiliaries. 


STRUTHERS-DUNN 


5,312 RELAY TYPES 
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~NEW HEAVY bury 
\\\ _ Semi-Pneumatic 


AIR KING TIRES 


AIR KING Heovy. Duty Tires 
are FULL-cushioned, shock-ab- 
sorbing, puncture-proof, non- 
skid, and wear-resistant. 
Modern techniques of engi- 
neering, manufacturing, and 
testing assure uniformly high 
standards of quality. 


Among their wide diversity of applications, either as 

original equipment by manufacturers of wheel goods, 

or for replacement by owners of portable and ma- 

terial handling equipment, are the following typical 

applications: 

Aisle Marking Machines Cooling Fans Paint Sprayers 

Arc Welding Machines Floor Sweeping Machines Tote Trucks 

Barrel and Drum Trucks Hand Trucks Traffic Line Markers 

Battery Charging Machines ___—_— Hospital Equipment Sidewalk Snow Plows 

Car Washers Insecticide Sprayers Wheelbarrows 

Contractors’ Pumps Lubricating Equipment Misc. Portable Equipment 
Standard sizes of Heavy Duty AIR KING TIRES range from 6" x 2.00" to 16" x 4.00" 
with respective load ratings from 150 Ibs. to 625 Ibs. per tire. Other sizes and 
load ratings made to specifications. There's an AIR KING TIRE to meet YOUR 
particular needs. Our representative in your area will be glad to discuss details. Write: 


THE Quio RUBBER COMPANY 


WILLOUGHBY, OHIO 


FACTORIES: WILLOUGHBY, OHIO © LONG BEACH, CALIF. »© CONNEAUTVILLE, PA 
BRANCH OFFICES: DETROIT «© NEW YORK e CHICAGO e INDIANAPOLIS *« CLEVELAND e BOSTON . 
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fed for their 
ducing ball bearig 


and ingen 
at economi 
like Nice sta 


[-corrosive us 


NICE Engineers are r¢ 
in designing z 
meet uny 


Fequirements. These ‘‘sp; 
‘can be constructed 


bronze ... wil 
Ids, grease sea 
fittings, etc., 


© such as stainless steel, bras 
features, such as dus 
inner races wi 
cable and 
A 


warranted by quar 
these special bear 


$8 — Thrust or radial 
enter race. End races an 

absorbed by the two e 
race. Produced for # 

#5398 — Radig square 

outer housing with oil aiay Square 

allows eag® of installation and pre- 

vents ous@r housing from turning. Pro- 

duced for domestic washing machine 


wring rolls. 

#5399—Combination bearing with 
eccentric stud. Designed for thrust 
loads but capable of taking radial 

loads created by eccentric motion. 
Used for vibrating, sorting and 
grading machinery. 
HAVE YOU ANY SPECIAL 
REQUIREMENTS ON WHICH 
WE MAY WORK? 


ite With 





FOR “BED ROCK” SERVICING EXPENSE 


E ANY PRODUCT where fluid control 
is a function of operation, unsat- 
isfactory performance can often be 
traced to valves. Continuous, costly 
servicing quickly wipes out “say- 
ings” made by using inferior valves, 
cuts into profits ... may give an 
otherwise fine product a “black eye.” 


Trouble-free performance can be de- 
signed into your product — by speci- 
fying Jenkins Valves. If you choose 
the right Jenkins Valves for the serv- 
ice, and locate them correctly, you 
can rest assured of bed rock valve 








JENKINS BROS., 


Name 


servicing costs, even under the 
toughest conditions. 


You also profit by Jenkins long ex- 
perience in supplying valves for all 
types of products. You add the valve 
know-how of Jenkins Engineers, 
whenever necessary, to your own 
designing skill. 

Most important, you gain a definite 
sales advantage by enlisting the 
established customer-confidence in 
Jenkins Valves, built up over 83 
years by providing extra value in 
valves, St by continuous industry- 


80 White St., 


Please send me the Jenkins Designers’ Kit. 


GET JENKINS DESIGNERS’ KIT. A handy 
file of valve information needed by product de- 
velopment men ...helps answer the question — 
“Which type of valve where for best perform- 
ance?” Mail the coupon. 


LOOK FOR THIS 


wide advertising. To your prospects, 
the famous Jenkins Diamond and 
Signature trade mark on valves in- 
dicates equally high quality con- 
struction throughout. 


In planning any product requiring 
valves, use the new Jenkins Design- 
ers’ Kit. It will save you time when- 
ever you need to answer the ques- 
tion, “Which type of valve where for 
best performance?”’ When more help 
is desired, ask Jenkins Engineers to 
work with you on any problem of 
selection. 


Give your product and its purchas- 
ers, the extra value of Jenkins Valves 
. .. it costs no more. 

Jenkins Bros., 80 White Street, New 
York 13; Bridgeport, Conn.; Atlanta; 
Boston; Philadelphia; Chicago; San 


Francisco. Jenkins Bros., Ltd., Montreal. 


DIAMOND MARK 








New York 13 





Company 





Address 





sf sobre Mat NAN fy SR RARE 


80 





JENKINS 
VALVES 


Types, Sizes, Pressures, Metals for Every Need - 


SRN > 
SINCE Drekiw Kioy 1064 
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FREE SERVICE! Send us a print or detailed statement of your bearing prob- 


lems. Our engineers will make an anolysis and recommend the exactly right» 


bearing for your particular needs. 


ROLLWAS FEARING 
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4. ... he finally decided to convert to 
aluminum, 


4. “So alright, he did it,” shrugged Carl, 
“but the cost will break him.” 


ooodgoo0 
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FA Meanwhile, Sid’s product sold like 
popcorn at a circus. Folks preferred 
aluminum products. Result: Soaring 
production cut costs still further. 


MORAL: Alert manufacturers — making every- 
thing from general appliances to residential build- 
ings, from garage doors to heating and ventilating 
ducts — are speeding production, nailing down new 
markets . . . by converting to Kaiser Aluminum. 
The problems solved by them can help you. So call 


in a Permanente engineer today! 


DISTRIBUTED BY PERMANENTE PRODUCTS COMPANY, KAISER BLDG., OAKLAND, CALIFORNIA. . 


2. His competitor, Carl, just laughed. 
“Aluminum can’t be adapted to Sid’s 
product,” Carl chortled. 


& But foxy Sid found that though alu- 
minum costs a little more to begin 
with, savings in handling, fabricating, 
finishing and shipping more than 
made up the difference. 


& e Now, would you rather be Carl? 


3. But Sid was off like a fireball! For 
he’d learned that alloys of Kaiser Alu- 
minum could meet almost every type 
of operation. And it could be formed, 
drawn, spun, brazed or joined. 


6, Still, die-hard Carl wouldn’t budge. 
No siree, he’d wait for the metal he 
had always used. 


9 ...or Sid? 


Ready to serve you-7ogay.... 


Kaiser Aluminut 


a Permanente Metals product 


. WITH OFFICES IN 


Seattle * Oakland * Los Angeles * Dallas * Wichita » Kansas City * St. Louis * Atlanta * Minneapolis * Milwaukee * Chicago 
Cincinnati * Cleveland * Detroit * Boston * Hartford * Buffalo * New York City * Philadelphia * Washington, D. C 
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ARMSTRONG’S 
GASKET AND SEALING 
MATERIALS 


Fa ARMSTRONG CORK COMPANY 


CAMCASTER @ PEUNSYiVanta 





PARTIAL CONTENTS: Designing Flanges for Effi- 
cient Sealing, Designing Gaskets to Reduce Cost, 
Effect of Gasket Width on Compression, Effect of 
Surface Condition on Gaskets, Factors in Choosing 
Resilient Gaskets, Proper Compression for Resilient 
Gaskets, Relation of Gasket Thickness to Load, etc. 
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ATA that can help you reduce gasket costs, such as 
encircled above, are only a small part of the design 
information given in “Armstrong’s Gasket and Sealing 
Materials.” This new 20-page booklet is as useful to de- 
signers and engineers as it is to purchasing men. 

As you know, many variables influence the design of 
gaskets and gasketed joints. Most of these variables are 
discussed in “Armstrong’s Gasket and Sealing Mate- 
rials.” In addition to these technical discussions, this 
booklet contains physical data on the five major types 
of sealing materials offered by Armstrong: synthetic 
rubber compounds, cork-and-synthetic-rubber compo- 
sitions, cork compositions, fiber sheet packings, and rag 
felt paper in both plain and saturated types. 

You’ll find “Armstrong’s Gasket and Sealing Mate- 
rials” a helpful addition to your files. Refer to it when- 
ever you need data to make tentative selections of suit- 
able resilient materials. Write for your copy 
today. Armstrong Cork Company, Gaskets and 
Packings: Dept., 5111 Arch St., Lancaster, Pa. 






























A little light 


CAN MAKE YOUR PRODUCT SHINE 


He” to give your product an added edge over competi- 
tion? Try using G-E miniature lamps—filament or glow! 


They can add safety, utility, convenience, beauty and 
sales appeal to hundreds of products—including indus- 
trial equipment, appliances, instruments, household 
items, toys, and novelties. The design ideas shown here 
merely hint at some of the limitless possibilities. 


Whatever lamps you need, G-E makes them all! All 
sizes and types. All wattages and voltages. Filament and 
neon-glow. For delicate service and heavy duty. G-E Lamp 
specialists will gladly assist you in selecting the right 
General Electric miniature bulbs for your job. 


ie CVee Yaa 


Whatever lamps you need, G-E makes ‘em all! 


FREE BOOKLET 


Shows you how G-E miniature 
lamps make products stand 
out from the rest. Contains 
more than 80 exciting design 
ideas that may suggest new 
ways to improve the quality of 
your products. Call your near- 
est G-E Lamp office for a free 
=) copy. Or write General Elec- 
tric Co., Div.166-MD-11, Nela 
Park, Cleveland 12, Obio. 


G-E LAMPS 


GENERAL@® ELECTRIC 
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You can save time, and money 

too, by turning to welded steel for 

many bases, frames and parts hereto- 

fore produced in casting form. The Mahon 

organization, with complete and ultramodern 

facilities for producing, normalizing, stress analyz- 

ing, sandblasting, machining and painting, stands ready 

to meet your requirements regardless of size or weight. A 
staff of thoroughly competent design engineers and highly skilled 
craftsmen are your assurance of a better, smoother appearing job 
embodying every advantage of Steel-Weld Fabrication. 


THE R. C. MAHON COMPANY 


Detroit 11, Michigan 
Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


vi 
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Engineers and Designers: 
BE SURE AND GET YOUR COPY OF THIS HANDY 


Taaiale ork ENGINEERING DATA BOOK 


This 23 page, flat-opening engineering data book on Tannate-Rockwood Short Center 

Drives gives complete specifications, dimensions and other pertinent information about 

the design and installation of these production-increasing, cost-reducing drives. 
Write today, for your free copy of this valuable, time-saving reference book — 


on your business letterhead, please. 

















a 


MOTOR PIVOTS HERE 















PRODUCERS OF FINE LEATHER FOR 245 YEARS 


J. E. RHOADS & SONS 


35 NORTH SIXTH ST., PHILA. 6, PA 
NEW YORK e CHICAGO e ATLANTA 
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New MAGNETIC STARTER 














CONTACT POST 








CONTACT BAR THE BARS 


YOKE es 


PIVOT POINT 







PILLAR GUIDE POST SIDE FRAME 
BELLCRANK 


FULCRUM 








PILLAR GUIDE BEARING 


DRIVING ARM 


FAIL SAFE SPRING 


OPERATING BAR 
(REMOVABLE) 





























4'2 Wide —_——_+ 


This new-principle balanced mechanism 
provides full use of magnet power without lifting 
extra weight. Requires but 8.5 Watts closed; 75 W. 
inrush. STRAIGHT-LINE HORIZONTAL ACTION 
permits of unique small size, — only half the height 





of the conventional starter. Most compact, de- 
pendable control for streamlined machine designs. 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD |, 
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SIZE 2; 
Type RA 














[e_=l_| 


Curved movable tips against flat 
stationary tips give a broad line- 
of-contact surface which improves 


plied to 25-lbs. at the contacts. 
Requires but 8.5 Watts closed, 75° 
Watts inrush. 


NIP 4 = only 5 high 4\%" 
wide. Half the height of the 
CONVENTIONAL STARTER. : 












CONN., U.S.A. 














Tipnennerencnaemmememnee 


exe _ ANTI-CORROSIVE METAL PRODUCTS CO., INC. exe 


ee — 
CASTLETON-ON-HUDSON, NEW YORK 





























Telephones Mailing Address 
Albany .. 4-0321 Post Office Box 870 
Castleton . . 2511 Albany 1, N. Y. 






18 % CHROME NICKEL 8 % 


AN OPEN LETTER TO NERO WOLFE, DETECTIVE, GOURMET, AND ORCHIDIST 


Mr. Nero Wolfe 
c/o AMERICAN MAGAZINE 
New York, New York 


Dear Mr. Wolfe: 


In a recent report on your activities, chronicled by your estimable 
assistant, Mr. Archie Goodwin, under the title "Before I Die”, you are 
recorded as having been approached by a character involved in sundry 
black market operations. Mr. Goodwin further states that you asked this 
character to obtain for you some "stainless steel ... bolts and nuts ... 
rivets". 


We admire your perspicacity in realizing the superiority of stainless 
steel products, just as we admire your investigatory abilities. sut, 
while we are fully aware that you were only testing the capacity of this 
character, we think you should know that no one has to resort to il- 
legalities when searching for stainless steel bolts, nuts, rivets, or 
other fastening devices. Our stock room is full of them, in all shapes 
and sizes, and we'll be glad to provide all you need. 


We'll be delighted to send you, or anyone else, a copy of our catalog 
and our current stocklist, on request. Or, if your needs are for some 
special analysis or specification, we'll be glad to manufacture the 
fastenings you wish, in a very short time. 


We've been making stainless steel fastenings for twenty years, and we 
think that our reputation, in our perticular field, compares favorably 
with yours in the field of detection. 


Sincerely, 


2 ap Se 


Richard Mack 
Treasurer 
Anti-Corrosive Metal Products Uo., ince 


Manufacturers of 
NUTS ¢ BOLTS ¢« RIVETS e WOOD SCREWS e MACHINE SCREWS e LOCK WASHERS e COTTER PINS e NAILS 
SEAMLESS PIPE + Carried in Stock ° PIPE FITTINGS 


Anyone else who would like a copy of our catalog and our current stocklist? Write 
Anti-Corrosive Metal Products Co., Inc., 57 River Road, Castleton-on-Hudson, N. Y. 
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How to carry combinations 
of radial and thrust loads 


HESE drawings show how Timken tapered 
roller bearings are effectively used where both 
radial and thrust loads must be carried. They may 
give you an idea for projects now on your boards. 


Because it is a roller bearing, the Timken bearing 
can carry the heaviest loads. Because its rolls are 
tapered, it can carry both radial and thrust loads 
in any combination. 














From whichever direction the loads may come, 
this tapered design enables the Timken bearing to 
carry them, one at a time or simultaneously. The 
cost of providing a separate type of bearing for 
each load is eliminated. Bearing housings and 
mountings are simplified, with a saving in cost, 
weight, and space. 




















For help in putting these important advantages 
of Timken bearings to work in the product you’re 
designing, call upon the confidential service of the 
Timken engineer. He will help you select the pre- 
cisely correct bearing for your job. 


TRACTOR FRONT WHEEL in which both thrust and radial 
loads are carried on single row Timken bearings. From 
whichever way the load may come, it will be handled with 
minimum friction and wear. Remember, Timken is the only bearing,manufac- 


turer which makes its own steel. And Timken is 
the acknowledged leader in: 1. advanced design; 
2. precision manufacture; 3. rigid quality control; 
4. special analysis steels. 


Additional copies of this page and further in. 
formation on this or other applications of Timken 
bearings are yours for the asking. Write — The 
Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN GIVES YOU THESE IMPORTANT FEATURES: 


"egy 





1. TRUE ROLLING MOTION 2. GREATER LOAD CAPACITY 
All lines drawn coincident with Load is distributed along full 
the faces of rollers, cone and cup length of roller, giving greater 
meet at a common point on the capacity, precision, and rigidity, 
axis of the bearing. with less wear and distortion. 








APPLICATION of Timken Bearings on the worm shaft of a 
worm gear drive. The load on the worm shaft bearings, due 


to the operation of the worm, is primarily thrust. There prcag ts Ray tg. ent ogee 
is considerable radial load however, arising from the Tien 


separating force of the gears and also possibly from over- TAPERED 
hung driving loads. This is another application for which 
the tapered roller bearing is*ideal. ROLLER BEARINGS 





al 
> 


¥ 


NOT JUST A BALL) NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER C— BEARING TAKES moi AND THRUST —-€@)~ LOADS OR ANY COMBINATION 


a 
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IN YOUR DESIGN! 


e BALDWIN-REX ROLLER CHAIN DRIVES 
put plus value in your machines . .. add to product 
salability! For example, their positive action elim- 
inates slippage and conserves power costs. They 
transmit more horsepower in less space, assuring 
compactness. Through the use of roller chains, you 
get the advantage of maximum flexibility in your 
drive design arrangements plus the inherent elas- 
ticity that protects machines against shocks and 
momentary overloads. And properly applied, they 


usually last the lifetime of the machine. 


We’re not talking through our hats on that long- 
life statement. In our product development labora- 
tories, we actually prove the wear-resistant abilities 


of Baldwin-Rex. On machines such as this, the chain 

















POSITIVE PERFORMANCE 


ROLLER CHAINS 


is run at excessively high speeds over small sprock- 
ets under conditions considerably more severe than 
actually encountered to determine life expectancy. 
In this manner, we obtain data on choice of mate- 
rials, degree of heat-treatment, and design of parts 
that enable us to give you the best in roller chain 
... and assure you the most economical drive for 


your machines. 


When specifying roller chains for your machines, re- 
member that you can simplify chain selection, generally 
cut costs, and improve deliveries by specifying standard 
roller chains. Your Baldwin-Rex man will be glad to 
give you all the facts and assist you with your applica- 
tion problems. Call him or write direct to Baldwin- 
Duckworth Division of Chain Belt Company. 





BALDWIN-DUCKWORTH DIVISION OF CHAIN BELT COMPANY 
320 Plainfield Street, Springfield 2, Massachusetts 
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Vibrating things wear loose—especially 
metal on metal. In your bolted assemblies the 
nut may never move, but vibration keeps 
wearing the other parts loose. Bolts stretch; 
burrs and flares rub down; paint, scale and 
rust pulverize. Looseness is inevitable—and 
if there’s no spring washer it can be costly. 





ONLY A SPRING can hold it TIGHT 








A strong spring washer expands as initial 
wear occurs, and it keeps expanding as fast 
and as far as wear continues—holding all 


parts tight longer. 





Only a strong live spring washer can do 
this job. There is no substitute. 
For real bolted security specify Kantlinks. 


Send today for descriptive folders 


BEFORE VIBRATION 


AFTER VIBRATION 


ORIGINATORS OF 


Kany iinK 


THE LONG-RANGE 


IT’S TIGHT — 
WRENCHED TIGHT 


SPRING. WASHER 





Made to accord with the new ASA specifications 
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IT’S STILL TIGHT—THE SPRING 
EXPANDED, HELD ALL PARTS TIGHT 











Mac 











BRANDT specialized _ facilities 
are prepared to serve you under a 
wide range of requirements. BRANDT 
hydraulic stamping presses, arc and 
spot welding batteries, complete assembly 
lines and overall integrated equipnient are 
strategically organized for speedy and efficient 
mass production. 



















BRANDT gives prompt and careful consideration to 
every inquiry. BRANDT operations for mass fabrica- 
tion and assembly embrace 


STAMPING FORMING 
HEAVY WELDMENTS 


Spot welded assemblies, plate fabrication, complete 
assemblies, crating and shipping facilities. Mild steel, 
stainless steel, armor plate, sheet metal, aluminum, 
magnesium, non-ferrous metals. 





i 


— 
— 
jase 
_—— —— — Be 
—— ee / </> rem 


BRANDT SS 











—, Fee lll ae —— - on 
—— [ ‘= ae. - P re ae § 
Peet an &, me m = ‘ , 
s «<a . . See, ~~ 
ee Ps x Bia 
Some ‘28> eee 
All under one QQ en ie 
roof, in the midst of | Wha: hy 
major rail, water and high- — J x 
way transportation facilities. | 


BALTIMORE 








CHARLES T. BRANDT, INC., 1700 RIDGELY ST., BALTO. 30, MD. 
57 Years of Specialized Precision Metal Working Experience 





MacHIneE Desicn—November, 1947 . 93 





© Operation Breakdowns @ Space 


e Expensive Mechanical Contrivances 


© Operating and Equipment Costs 


WITH STANDARD NAMCO SNAP-LOCK LIMIT SWITCHES 





Complete specifications in this new Bulletin EM-47 





FOR YOUR COPY 








The NATIONAL ACME CO. 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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It pays to PASS THE BUCK 


on circular welded shapes 










LET CLEVE-WELD 
Do IT 
i 


You can buck that tough problem of producing 
large quantities of circular, welded shapes — 
call in a specialist with. specialized equipment 
for just such production. For example, electric 
motor housings, ring gear blanks and similar 
items are turned out fast, at low cost by 
Cleve-Weld mechanics. The usual savings are 
in lower material cost, reduced machining 
time and faster production. 


Our thirty years and more of experience in 
making millions of circular, rolled and welded 
shapes, makes it sensible for you to sub-let 





those jobs to a concern that can do it for less 
money than your own plant. Let us quote—let 
us show you how much it pays to pass the buck. 


Write today. 
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That is the enthusiastic report on Airco’s 
new Flux-Injection Method of cutting 
stainless steel at American Fabricators, 
Inc., of Louisville, Kentucky. 

They continued: “We are well satisfied 
with this Airco process. Cutting #347 
stainless, 54” thick, we operate at least 14 
cheaper and 6 times faster than if it were 
cut mechanically ... and the operation, at 
all times, has been very satisfactory.” 

So say satisfied users from every part of 
the country. They know the important sav- 
ings that can be obtained by this new stain- 
less steel cutting technique over the slow, 
laborious “melting-away” and mechanical 
processes. 


ag nnesS= 


and 6 times faster 


ae 
ae 








cut 4 cheaper... 


Designed for use with standard Airco 
oxyacetylene equipment, this new Airco 
stainless steel cutting method keynotes sim- 
plicity, safety and producticn economy. It 
brings operating conditions for stainless 
steel cutting to mild steel ranges, with 
comparable speeds. 

An explanatory article — “Flux-Injec- 
tion Method Brings Economies of Oxya- 
cetylene Flame Cutting to Stainless Steels” 
—is available. For your free copy, write: 
Dept. MD-6142 Air Reduction, 60 East 42nd 
St., New York 17, N. Y. In Texas: Magnolia 
Airco Gas Products Co., Houston 1, Texas. 
Represented internationally by Airco Ex- 
port Corporation. 


Gikc) Air REDUCTION 
—— 


Offices in All Principal Cities 
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T TIME WAS when plowing the standard 40 acres with a 

mule was work enough for any farmer. It required a 
strong back, sunrise-to-sunset hours in the fields and lots of 
patience. In contrast, farmers today can handle much larger 
fields with much less effort. 











3 IN LINES for carrying fuel, vacuums, oil and hydraulic 

* fluids, Bundyweld gives highest efficiency to tractors. 
Bundyweld is important in hundreds of other products, too— 
in modern gas ranges, in freezer units and other cooling 
devices, in motor vehicles and in many other applications. 


5 HUNDREDS of engineers and product designers con- 

sistently specify Bundyweld. Chances are, Bundy- 
weld can give better answers to your tubing problems, 
too. Why not let Bundy Research and Engineering 
Departments look over your product and see? Avail- 
able in steel, Monel and nickel. Bundy Tubing Com- 
pany, Detroit 14, Michigan. 





Pacific Metals Co., Ltd. 
3100 19th St. 
San Francisco 10, Calif. 


Standard Tube Sales Corp. 
76-01 Woodhaven Blvd. 
Brooklyn 27, N.Y. 


Macuine Desicn—November, 1947 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES: 
Lapham-Hickey Co. 
3333 W. 47th Place 
Chicago 32, Illinois 


2 KEY TO THEIR present-day capacity is the remarkable 

* new farming equipment—like super-efficient tractors that 
make plowing almost as easy as driving a car. But tractors 
weren’t always so capable. Much of their efficiency can be 
traced to features like Bundyweld* Tubing. 





PERFECT 
SOLID 
DOUBLE WALL 


Cu 


BUNDYWELD is different from other tubing. A single 

* strip of basic metal, coated with a bonding metal, is rolled 
continuously twice laterally into tubular form, then metal- 
lurgically bonded by intense heat—carefully controlled—to 
form a solid, double wall tube, held to close dimensions. 


BUNDY , TUBING 


ENGINEERED TO 
* REG. U.S. PAT. OFF. 





YOUR EXPECTATIONS 








Rutan & Co. Eagle Metals Co. 
404 Architects Bldg. 3628 E. Marginal Way 
Phila. 3, Pa. Seattle 4, Wash. 


Alloy Metal Sales Ltd. 
861 Bay St. 
Toronto 5, Canada 
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LL-MAGNESIUM structure for the control 

surfaces on the Beechcraft “Bonanza” plane 
effects a 9 per cent weight reduction when com- 
pared with the use of wood for the same struc- 
tures. The six surfaces formerly required a 
total of 439 parts whereas with magnesium only 
102 parts are required with consequent saving in 
tooling. 


PRODUCTION of an infinite variety of new 
chemicals has become possible through the de- 
velopment of beta-propiolactone, experimentally 
produced by B. F. Goodrich Chemical Co. The 
new organic material promises to open up better 
and cheaper reaction methods of producing 
many basic materials already used in the chem- 
ical and plastics industries. 


MOLYBDENUM is now being produced in 
various shapes and sizes by a technique de- 
veloped by Westinghouse research engineers. 
Blocks weighing 250 pounds have been made. 
Because the material’s melting point is above 
4750 F it may find new uses in rockets, jet en- 
gines and gas turbines. 


DIAMONDS, being highly sensitive to gamma 
rays, may be used to detect radiation in the 
same way as a Geiger-Mueller counter. If placed 


in a strong electric field they initiate sharp . 


electrical pulses when gamma radiation is ab- 
sorbed. The diamond is clamped between two 
electrodes maintained at a difference in poten- 
tial of about 1000 volts. Gamma radiations pro- 
duce current pulses across the electrodes and 
may be counted by conventional methods. 


HIGH-TEMPERATURE ceramic glazes in- 
crease the life of combustion-chamber liners 
and turbine buckets in aircraft jet turbines, 


according to the General Elec- 
tric Co. High melting glass is 
used successfully when the fuel 
is kerosene. For gasolines con- 
taining lead, a high refractory 
coating such as magnesia is 
employed. When the liner is a 
ceramic tube, alumina has beén 
found to be one of the few, materials with re- 
quired refractory properties. 


TREATMENT of polystyrene plastics with 
Logoquant, applied either by spraying or dip- 
ping without curing at high temperatures, 
makes the plastics 18 per cent more resistant 
to marring. The new process, developed by 
Bjorksten Research Laboratories allows the use 
of polystyrene for applications previously re- 
quiring plastics materials costing two to three 
times as much. 


CHROMIZING, a process for diffusing chromi- 
um from a volatile chromium compound into 
steel to improve the surface properties of the 
metal, is described in a report by investigators 
for the British Intelligence Objectives Subcom- 
mittee investigating German wartime develop- 
ments. The report is on,sale by the Office of 
Technical Services, Department of Commerce. 


FRICTION is no longer an industrial bugaboo, 
according to William L. Batt, president of SKF 
Industries Inc. Better metals, better oils and 
better bearings have reduced friction to the 
status of a minor annoyance. Many standard 
machines now operate accurately at speeds up 
to 75,000 rpm in everyday shop practice. 


PERFECTED by combined metallurgical facil- 
ities of the International Nickel Co., M. I. T. and 
the Hamilton Watch Co., Elinvar Extra, retains 
a constant modulus of elasticity with temper- 
ature changes, is resistant to rust and is non- 
magnetic. Used for hairsprings in watches the 
material’s composition falls within the range of 
41-43 per cent nickel, 2.2-2.6 titanium, 5.1-5.7 
chromium, 0.06 (max) carbon, 0.3-0.6 mangan- 
ese, 0.3-0.6 silicon, 0.4-0.8 aluminum, 0.04 (max) 
phosphorus, 0.04 sulphur, and the balance iron. 
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- HYDRAULIC 
TRANSMISSION 


1/2 Horsepower 


Here is a compact, sturdy, variable speed hydraulic 
transmission for machinery drive. Any speed from 
zero to 1750 rpm—in either direction can be obtained 
without reversing the driving motor. 
i\3 @nie)') Effortless finger tip speed adjustment over the 
BULLETIN © entire range is. obtained by the handwheel control . 
No. 47-40 


and the selected speed remains constant. A-hydrau- 


lic servo control mechanism is also available. The 










full output torque is available throughout the speed 


VI CKERSIncor porated range and the built-in automatic overload protec- 
DIVISION OF THE SPERRY CORPORATION tion permits stalling without causing damage. 


Se ae ey The Vickers hydraulic transmission is automati- 





Sales Engineering and Service Offices: ATLANTA cally pressure lubricated by the power transmitting 
CHICAGO e CINCINNATI e CLEVELAND e DETROIT 
LOS ANGELES « NEWARK e PHILADELPHIA « ROCK- 
FORD © ROCHESTER © SEATTLE @ ST. LOUIS ‘Contact the Vickers Sales Engineering and Service 

TULSA e WASHINGTON e WORCESTER 


medium (oil) for long and trouble-free operation. 





Office nearest you for complete information. 


ENGINEERS AND BUILDERS 
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WOLVERINE TRUFIN 


The Preshon Unit is a portable, 
cleaning device for removing 
paint, tar, grease, and other 
foreign substances from auto- 
mobiles, farm equipment, build- 
ings, ete. 

Within its attractive housing 
is a heat exchanger made up of 
about 60 feet of Wolverine Trufin 
—THE integral finned tube— 
in the form of a compact coil. 
The Trufin coil replaced 200 
feet of plain copper tubing 
formerly used in the unit, result- 
ing in a great gain in operating 
efficiency, plus a gain in com- 
pactness. 

The unit is capable of deliver- 
ing 2% gallons of 180°F water per minute, or up to 1% 
gallons wet saturated steam per minute at a very 
low operating cost. Not only can Wolverine Trufin 
be subjected to such intense heat without damage 
but it will operate efficiently under those conditions 
—another qualification for THE integral finned tube. 












This application—one of many from our customers’ 
engineering files—demonstrates the widening uses of 
Wolverine Trufin. Perhaps your product can be more 
compact and made to operate more efficiently through 
the introduction of Trufin. Would you like to discuss 


the possibilities with our engineers? 


WOLVERINE TUBE DIVISION 


CALUMET & HECLA CONSOLIDATED COPPER COMPANY 





1411 CENTRAL AVENUE e DETROIT 9, MICHIGAN 
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ODAY, MORE than ever, due to the need 
combating ever-rising labor costs, man 
turers are becoming new machine minded. 
chines now in service are being constantly replac 
with more modern machines which operate at higher 
speeds. Hardly any branch of industry has remained 
untouched and ingenious devices undreamed of a 
decade ago today are accepted standards. Whenever 
a demand is evidenced for. higher production, im- 
proved service, or reduced costs a new machine is 
invariably indicated, giving rise to the question, “How 
much will the new machine cost?” 
In answering this question, it is important to recog- 
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ize at the outset that different designers have dif- 
rent ideas as to how a machine should be designed. 
et, the final result, functionally, will be the same. 
With this fact in mind, it is interesting to know how 
an estimator arrives at the cost of a machine that has 
never before been built. 

The estimator invariably is a person who has “been 
around”, knows shop procedure thoroughly, has had 
years of experience in machine designing and has the 
vision necessary to conceive a new design. To him all 
machines to be designed and engineered, regardless 
of type, have one thing in common, i.e., all perform 
predetermined operations which, put in their proper 
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Operation | Operation 2 
Place stack on pre-fed poper Fold two sides 
Operation 4 Operation 5 


Tuck both ends Apply glue to both ends 


Sar, irst wire tie ey 





° we Operation 7 LFA Operation 8 
F, Second wire tie 


Fig. 1 — Sketches depict- 
ing step-by-step function- 
al results required of 
machine, keyed in with 
mechanisms schematic 
(Fig. 2) are helpful first 


Operation 3 step in estimating engi- 
Fold top sides and set neering and design cost 
glued edge 


Operation 6 
Fold top and bottom- 
both ends 








sequence, must perform the desired service, produce 
the part, package, assembly, etc. In some cases two 
or more operations may be combined. The entire an- 
ticipated performance, of a machine can be classified 
as operations 1, 2, etc. Each operation is performed by 
an individual unit, commonly known as a subassembly. 
Theoretically, there are as many ‘subassemblies as 
there are operations. Add to this the main drive and 
the connecting driving links and the machine is 
practically built. The breakdown into subassemblies 
gives the estimator his first clue. 


Influence of Anticipated Production 


However, this short analysis is by no means suf- 


* ficient to arrive at a cost figure. Anticipated pro- 


duction is also a big factor to consider. The question 
arises, “How much time is allotted to complete all 
operations?” In other words, “What is the time cycle 
of the machine going to be?” To find the answer, the 
estimator charts the cycle and determines if all opera- 
tions can or cannot be performed within a given time 
limit. If the latter should be the case and since the 
production rate is not likely to change, he must then 
resort to other alternatives. He carefully studies the 
pros and cons of a multiple-run versus several ma- 
chines. While it may be entirely possible to build a 
multiple-run machine for less money, he must also 
consider the expected complexity as well as future 
maintenance and care. Consequently, it is the type 
of machine he is estimating that gives him the second 
clue. ‘ 

It is invariably required that new machines incor- 
porate the latest. technical improvements such as 
electronic controls, electric eyes, mechanical hopper 
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feeds and the like. While all the aforesaid items have 
proved themselves successful in the past, the esti- 
mator often finds himself confronted with the prob- 
lem, “Will it work in this case?” Since the result 
often is unpredictable he must make allowances for 
both time and material needed in conducting ex- 
periments to prove a principle right or wrong. The 
amount of research to be done serves as a third clue. 
Number of hours needed for the research can be de- 
termined only by the experience of the estimator and 
his evaluation of the complexity of the job to be done. 

With these three clues at his disposal the estimator 
sketches the subassemblies necessary to perform the 
various operations. These individual units are placed 
schematically and the drives added. Thus an outline 
of the assembly is born. The estimator then prepares 
a written explanation of the operations shown in his 
sketches, which later is used by the project en- 
gineer and the designer. 

In designing a new machine utmost care and pre- 
caution must be exercised. The entire project must be 
well conceived and executed along scientific lines. 
There can be no wishful thinking. Time must be 
allowed for consultations with the project engineer, as 
well as the designer. This consultation quite often 
is attended by top management personnel of the 
company or department which will use the machine 
and may be called the “Objective Meeting”. Time 
allowable for this objective meeting depends entirely 
upon the size of the project. The objective meeting’s 
primary purpose is to reconstruct a mental picture of 
the machine to be designed. The prospective user usu- 
ally makes known all of the conditions existing in the 
plant that materially affect the design of the new 
machine. He also analyzes and discusses the project 
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as interpreted by the estimator, so that any points 
overlooked or misunderstood can be clarified before 
the actual designing begins. 

It is customary, when designing a new machine, to 
allow some time for preliminary engineering. This 
time varies with the size of the project and may be 
calculated to require anywhere between fifty and two 
hundred hours. The engineer uses this time to make a 
schematic layout of the proposed project and after 
receiving approval on it he is ready for the final 
design which includes all subassemblies and drives. 

How does the estimator know the time required to 
design the machine? There is only one answer. He 
makes a careful analysis of the sketches he has pre- 
pared, formulated by the first three clues, and since 
he has worked on the “board”’ himself, he relies on his 
own experience and evaluates the time necessary to 
complete the actual finished drawings, accordingly. 
His evaluation includes the designing, the drawing of 
the assembly and subassemblies, the detail parts to 
be manufactured, and a bill of material. Since most 
machines are equipped with a number of standard 
parts called for in a bill of material or specification 


Fig. 2—Below—Schematic breakdown by subassemblies of 
machine is valuable guide in estimating 


sheet, and for which no drawings are made, the esti- 
mator gives his attention to the parts to be manu- 
factured and arrives at the detailing time, which in- 
variably amounts to fifty to’seventy-five per cent of 
the design time. 


t 
Allowing for Uncertainties 


The estimator cannot consider his job finished at 
this point, due to the uncertainties that are involved 
in the invention and development of a new machine. 
Normally, completed engineering drawings are turned 
over to the checking department and the estimator 
allows fifteen per cent of the total designing and 
detailing time for checking and about three per cent 
for revisions and corrections. 

In each case, step, or clue, where the estimator has 
determined an approximate time factor for a partic- 
ular phase of the engineering of the project, the 
breakdown of time factors are multiplied by their 
respective rates. The total cost of engineering is a 
summation of the time xX rate factors. 

How much will it cost to build the machine, now 
that the engineering cost has been approximated? 
Since it is possible to establish general clues regard- 
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Fig. 3—Estimated-cost breakdown of planning, engineering and draft- 


ing the machine schematically sketched in Fig. 2 


ing engineering, the same can be done for building. 

Let’s take a look at the surroundings where the ma- 
chine will be put to work. Perhaps the machine will 
be used in a feed packing plant, where dust plays an 
important role. Or, it may be a contrivance working 
near lacquer or chemical fumes. Such conditions auto- 
matically make solenoids undesirable. Mechanical 
linkage, air or hydraulic devices under the same con- 
ditions would be better. Then too, enclosed or ex- 
plosion-proof motors would have to be used. Chains 
would have to be nonferrous, to eliminate all possi- 
bilities of producing sparks. State laws have to be 
observed and adequate safety devices provided. En- 
vironment and purpose will indicate many of the ma- 


104 


eck ab Gale eal eat Oks t es FEET aig terials to be used and give the first clue of 
(No.) | (hrs) | ($) -($) ($) the building cost. 
1 10 2.50 25.00 Precision costs money——the more preci- 
2 10 2.50 25.00 sion, the more money. The estimator has 
Siatiiaisiniiahcs 3 10 250 25.00 to determine the class of work necessary 
, ro poe yen to make the machine perform without 
er zs —. men ii adding unnecessary expenses. Extremely 
Objective Meeting 10 2.50 25.00 25.00 into peticapnis parrrge qunet fer any 
- double or even triple the cost of a unit 
: — —- a having commercial tolerances. Precision, 
. - ca snand tolerances, and workmanship can be called 
Design 3 30 2.50 75.00 the second clue. 
4 40 2.50 100.00 
: ; - = ae a Estimating Standard Items 
PRAY a : : a os Even though a machine may be special, 
a number of standard items will always 
: . —_ ens be present. It stands to reason that the 
. : — sre eee estimator may be at a total loss where 
$ tia named 524.00 accurate sizes are concerned. Neither is 
Detail 2 30 1.80 54.00 he interested if a shaft or bearing is to be 
of 50 1.80 90.00 2 inches in diameter, or 2% inches. He 
4 70 1.80 126.00 594.00 knows, however, what type of bearing 
aps: 1 20 1.80 36.00 would be best, how many gears and 
2 5 1.80 9.00 sprockets may be required and approxi- 
B/M 3 5 1.80 9.00 mately how much chain will be needed. 
4 5 1.80 9.00 Clutches, motors and speed reducers may 
A ; P 1.80 9.00 —e be other standard items, and while he may 
; me om ee not be able to estimate the true cost, he 
: : “eo oa will strike an approximate figure. Stand- 
Chistes ~ ~ cos a ard items, then, supply the third clue. 
While a new machine may be designed 
; zs = =e as carefully as possible, there never has 
: = = — =e been and there never will be one which 
; . i” bead didn’t need final adjustments and refine- 
Checking : : = ad ments during and after assembly. Parts 
Revisions 3 1 1.80 1.80 have to be brought into cycle position 
4 2 1.80 3.60 and locked, gear backlashes have to be 
| ae 2 1.80 3.60 18.00 eliminated, taper pin holes have to be 
° drilled and reamed in assembly. An air 
pene aber 10% ae piston may prove too small and require 
2023.00 replacement by a larger one. A vacuum 
Overhead 100% 2023.00 line may not release in time, requiring 
Profit 5% —* that the port be cut larger. These items 
Siiaiiliniilhie Maas poy come under the heading of “‘ contingencies” 
and probably never can be calculated in 


dollars and cents. Nevertheless they do 
provide another clue for the estimator. 
All manufactured parts and manufactur- 
ing operations are, of course, figured on a 


time and rate basis. 

While all the aforementioned items will undoubtedly 
help considerably in the establishment of a cost figure, 
it still is desirable to draw from the knowledge of 
past experiences with similar machines. It is well to 
bear in mind that an estimate is only an approximate 
figure that has been established by clues only. The 
true building cost of any new machine can be given 
only after the last key has been set and the trial run 
proved satisfactory. 

In order to give a more vivid picture of estimating, 
the author has selected a magazine wrapping ma- 
chine problem to illustrate how the designing and 
‘building costs were established in accordance with 
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the techniques outlined in the foregoing. The follow- 
ing requirements are typical of those which might be 
received in a request for quotation on the engineering 
and building of this type of machine: 


to another constant-speed conveyor. Glue rollers 
placed on each side of the moving conveyor apply the 
adhesive on the lower side of the upper flap, conform- 
ing with Operation 5. With its application of glue, 
the package travels through another series of folding 
rollers, completing the wrapping envelope, leaving 
the final sealing to vertically arranged pressure rol- 
lers, Operation 6. The package is then moved to a 
take-off platform, ready for wire binding. The re- 
maining operations (7 and 8) can be completed by 
means of two standard wire-tying machines. 


. Wrap magazines for postal shipment 

. Size of stack to be wrapped, 8% x 11 x 6 inches 
. Use fifty-pound Kraft paper from roll 

. Production required, five per minute. 

Magazines stacked to be hand loaded 

. Form gift-type package 

. Glue top edge 

. Glue both ends 

. Wire tie in both directions 


Having determined the sequence and number of 
operations, the estimator determines the number of 
subassemblies needed to make up the final machine. 
He then is ready to make a general outline sketch 


CONRD MNP wd 


The estimator approached this problem by asking 
himself, “What kind of a package is 
wanted?” Knowing that the client’s speci- 

































































fication sheet specifically mentioned a 
gift-type package, the estimator proceeded ei titinee  euted SR Ry o ee ys — 
to make sketches which schematically dem- : $00 200 | 1200.00 
onstrated how the package was to be made. : = oan pyre 
Using this procedure, it became obvious Shop Time : = —— —— 
to the estimator that eight operations were 
needed to make the complete package, Z ae = et a ara 
Fig. 1. Next, the estimator was concerned bine astra arie sn : we eta tant woven 
with “How to do it” (how to perform these ; = = — 
operations). Before beginning the prepara- all 3 15 2.00 =e 
. tion of an outline sketch of the machine, 3 10 | 2.00 20.00 
it was necessary to give consideration to 4 25 | 2.00 50.00 160.00 
the following points, which are pertinent Trial Run A 10 2.00 20.00 20.00 
to the problem. Painting A 10 2.00 20.00 20.00 
Crating A 20 2.00 40.00 40.00 
The Breakdown into Subassemblies 
, Contingencies, 10% 286.00 
Referring to Operation 1, shown in Fig. : 3146.00 
1, it is necessary to have the paper cut to Overhead 907% Peau. untae 
a proper length and glue applied to one Material Handling 5977.00 
edge of the paper as it is fed from the roll. (From Prepared List) 1260.00 
Then, a cut-off mechanism is needed. A 6237.00 
* . Profit 5% 312.00 
bundle of magazines is placed manually on --——— 
the sheet of paper, which in turn is on a Dati OES re 

















moving platform. In order to complete 
Operation 2, the platform should recede 
and carry the magazines and paper to 
side ploughs which fold the two sides 
ninety degrees and place the package on a constant 
speed conveyor belt. While the paper and platform des- 
cend with the magazines, a new sheet enters for reload- 
ing the first operation. The package-carrying conveyor 
transports the partly wrapped package to a number 
of folding rollers, completing the wrap-around of the 
sides (Operation 3). Simultaneously, the glued edge 
passes through a pressure roller, completing Opera- 
tion 3. The partly wrapped package is then brought 
to a roller platform equipped with a solenoid air 
valve control and an air cylinder. This platform serves 
as a transfer station. As the opened edge comes in 
contact with the solenoid control switch it closes 
the circuit, forcing the air valve to open and re- 
lease pressure into the air cylinder, which pushes the 
two ends inwardly by means of a fork. At the same 
time, the two opposite ends are pushed against two 
rollers, completing the end folds for Operation 4. In 
the process of folding the ends the package is ejected 
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Fig. 4—Breakdown of estimated building costs itemizes operations on 
subassemblies along with respective time and rate factors 


of the same, illustrating the operations, the subassem- 
blies and his conception of the mechanisms needed to 
perform the work, Fig. 2. 

Note that the estimator, concluding thaf the maga- 
zine wrapping machine will consist of four subassem- 
blies, makes a breakdown of the time factors, Fig. 3, 
for subassemblies 1, 2, 3 and 4 in every phase of the 
engineering. The time factors are multiplied by their 
rates and approximate costs are thus established. 

An allowance of ten per cent is made for contin- 
gencies, overhead is figured at one hundred per cent 
and a profit of five per cent is added, which make up 
the approximate total engineering cost. The same pro- 
cedure is followed in estimating building costs. 

It is well worth repeating that the estimated cost of 
engineering and building a new machine is, at best, 
only an approximate figure established by clues. The 
true cost can be given only when the last key has 
been set, and the trial run has proved satisfactory. 
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Magnetic sound track on motion-picture 
films gives promise of being a much sought solu- 
tion for the home movie photographer as well as for 
the professional. Conventional systems as far as 
the amateur is concerned are too expensive, in- 
flexible and often give poor results. Illustrated 
below are a magnetic head on a movie projector 
and a schematic of the system as developed at the 
Armour Research Foundation. One achievement 
that makes it possible to record quality sound at 
the low film speeds used on 16 and 8-millimeter 
work is a special high coercive magnetic material 
which can he bonded into the film stock. 

Measurements of magnetic properties indicate 
that a coercive force of 350 oersteds and a rem- 
nance of 500 gausses or more can be obtained 
in the finished product. These characteristics are 
obtainable with magnetizing fields of 1000 or be- 
low, thus the record can be erased readily. The 
new material has a fine grain size of one micron or 
less. It is not affected by photographic solutions, 
so that magnetic sound can be recorded simultane- 
ously with the picture or can be put on afterward. 
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Tracks have been coated 0.045-inch wide and 
0.0005-inch thick. Even though coated on one edge 
of the film, the track does not affect reeling. An- 
other track may be coated on the other edge, how- 
ever, for special purposes or if desired a dummy 
track may be used to provide uniform thickness for 
large reels 

The magnetic head is spring pressed against the 
film while it rides on the flywheel stabilizer. Such 
a head can be added to conventional projectors, 
but the steadiness of the recorded signal will, of 
course, depend on the quality of the mechanical 
system. Mass of the head is kept small so that 
the necessary spring pressure to insure contact with 
the film may be very light. Because low pressures 
are necessary, wear problems are minimized. 


Seal mechanism, illustrated in section on 
next page, has made the use of centrifugal com- 
pressors practical for the refrigeration field. De- 
veloped by the Carrier Corp. the seal 
is formed between a rotating seal ring, 
which is vacuum fitted against a 
shoulder on the shaft, and a stationary 
sealing seat attached to the seal hous- 
ing through a bellows assembly. 
Faces on these seats are carefully 
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formed to make a vacuum-tight joint when 
in contact on shut-down. To effect this seal 
on shut-down, a seal spring moves the sta- 
tionary seat to contact the rotating seat. 

Between the hub of the stationary sealing 
seat and the hub of the rotating sealing seat 
is locaied a floating ring. An oil reservoir 
is attached to the compressor housing 
above the seal, supplying oil to keep the 
seal faces flooded during shut-down periods. 
An orifice between filter chamber and reser- 
voir restricts flow to the reservoir during 
starting, if the reservoir has drained during 
shut-down. By this means, 
full oil supply is assured for 
the seal on starting. 


Sizing control, right, 
for automatic honing of 
bores makes it possible to 
hold bore-to-bore size with- 
in 0.0003-inch in production, 
measurement being ob- 
tained from plastics tabs on 
the upper ends of the stone- 
holders. Developed by Mi- 
cromatic Hone Corp., the 
control utilizes a gaging ring 
with a carbide insert so lo- 
cated that only the plastics 


Tool (top of stroke) 


7—Gaging ring 


| | Plastic tabs 


Grid of tube 





When the compressor 
starts up, oil is pumped to 
the interior of the bellows 
assembly. This pressure 
expands the bellows, mov- 
ing the stationary sealing 
seat against the pressure of 
the spring to a stop on the 
seal housing cover, leaving 
a space between the faces 
of this seat and the rotating 
seat on the shaft. Oil in the 
bellows passes through 
drilled passages to an oil 
groove cut eccentrically in 
the face of the stationary 
sealing seat. From this 
groove the oil passes across 
the outer section of the face 
of the stationary sealing 
seat and into the space be- 
tween the shaft and the bel- 
lows assembly. Oil flow 
from this space is prevented 
by a floating ring called the 
inner floating ring. Also the 
oil flows across the -inner 
section of the face of the 
sealing seat and through 
the clearance between the 
rotating sealing seat . hub 
and stationary sealing seat. 
' This flow is restricted by the 
close clearance of the float- 
ing ring between these two 
parts as well as by the outer 
floating ring between the 
seal housing cover and ro- 


tating seal hub. Thus during 
operation the oil seals the 
shaft against inward lecak- 
age of air and obviates 
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metal to metal contact. 
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tabs enter the ring at the top of each stroke. 
Since the tabs wear with the stone, they be- 
come an accurate indication of bore size. The 
ring is mounted so that, when the bore reaches 
size the frictional drag of the tabs rotates the ring 
sufficiently to ground the grid of a trigger tube 


as shown in the sketch on the previous page and © 


the schematic circuit below. _ 
This action removes the blocking potential on 
the grid, thereby allowing the tube to fire. With 
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the flow of electrons no longer blocked, relay ER is 
energized closing the ER contacts. One contact en- 
ergizes a solenoid that shifts a spool, stopping the 
expansion of the tool. The other contact grounds 
the cathode of a timer tube. Unlike the trigger 
tube’ the timer tube does not fire immediately. 
There is a predetermined delay governed by a 
charge on a l-mfd condenser. This condenser loses 
its charge through a 5-megohm resister. Then the 
grid of the timer tube no longer blocks the flow 
of electrons and the tube fires. Relay TD is picked 
up, energizing a solenoid which causes collapse and 
withdrawal of the tool from the bore. 


Drafting pen, at right above, is a capillary- 
action instrument developed at Beech Aircraft Corp. 
for its engineering draftsmen. Extending from the 
forward end of the barrel is a short length of fine 
tubing which culminates in a semitoroidal-shaped 
sapphire point. The ink, contained in the barrel, 
is held at the point by surface tension and will not 
flow until contact is made with the drawing sur- 
face. Contact fractures the tension bubble and per- 
mits the fluid to be drawn out as the point is moved 
over the surface. A variety of interchangeable 
points permits different types of lines varying from 
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a few thousondths of an 
inch to heavy, wide lines. 
To allow maximum con- 
trol over the flow of the 
liquid, a screw type top 
actuates a plunger inside 
the barrel and either 
forces more ink out of the 
pen for heavy lines or re- 
leases pressure for fine 
line. 

Fluid used is a quick- 
drying lacquer with ad- 
hesive properties and a 
viscosity that precludes 
gravity flow. Errors are 
readily corrected, and the 
lacquer does not flow un- 
der triangles. 


Corrosion-resistant bearings, below, are de- 
signed to operate.in almost all liquids. The bear- 
ing itself is a special, extra hard, acid-resistant 
porcelain enamel on steel backing and the journal 
is a series of synthetic-rubber sleeves fitted over 
the shaft. Field tests over a period of six years 
indicate that they will outwear common rubber 
bearings with Monel sleeves about 5:1, and oil- 
lubricated bearings about 25:1. The synthetic-rub- 
ber journal is self lubricating, revolving against the 
porcelain with a minimum of wearing friction. The 
bearing illustrated, designed by Caldwell Glass 
Bearings Inc., has a journal molded in sections 34- 
inch high and approximately !/4-inch thick.- These 
sections are stacked to give any desired length. 
The journal sleeve has a hole smaller than the 
shaft and, when forced over the shaft, is sufficiently 
tight to revolve with it. The tubular walls of the 
porcelain-enameled bearing are approximately 1/4- 
inch thick and are turned smooth for a press fit 
into a spider. 
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ULCANIZED fiber has been success- 

fully used for machine parts, such as 

the shuttle of Fig. 1, ever since this 
material was first commercially made in the 
early 1900’s. A converted cotton cellulose, 
vuleanized fiber is hardened by a chemical 
which is removed later, leaving a pure, hard, 
tough, and strong material. Fundamentally, 
it is made by passing a special chemically re- 
active cotton paper through a zinc chloride 
bath, which attacks and gels the surfaces of 
the individual fibers of the paper, causing 
them to adhere to each other in the same 
sheet, as well as to those of adjacent sheets. 
After passing through the treating bath the 
plies are pressed together between large cy- 
linders to aid lamination, and then run 
‘through a series of water tanks to leach out 
the zinc chloride, leaving the pure converted 
cellulose which is dried and calendered or 
pressed, 


CHARACTERISTICS: Vulcanized fiber is a 
tough, horn-like organic material. The proper- 
ties that make it extremely useful to the ma- 
chine designer are its high mechanical 
strength—particularly impact—good electric- 
al properties, excellent machinability, good 
formability, high resistance to wear and abra- 
sion, durability, and light weight (one-half the 
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Fig. 1—Above—Wood shuttle is faced with vulcanized fiber which 
will not splinter and wears to a high polish 


Fig. 2—Below—Vulcanized fiber gears in mesh with steel gears are 
quiet, shock resistant and have excellent wearing properties 





weight of aluminum). Its mechanical properties, 
when calculated on an equivalent weight basis, “are 
comparable to those of many metals. Fiber does not 
absorb oils or greases and is not adversely affected 
by them. Since it is organic, however, its operating 
temperature must be limited to about 170 F for con- 
tinuous operation. In TABLE I are listed some prop- 
erties of vulcanized fiber suitable for use in machines. 


ForMS AND Coors: The standard commercial 
colors of fiber are red, gray and black, although many 
other colors are made for special applications. These 
are: Russet, mahogany, olive, white, walnut, brown, 
green, canary, blue, purple, orange, etc. Vulcanized 
fiber is made in only two forms; sheets and tubes. 
Rods are machined from thick sheets which are made 
up to 2-inches thick. Tubes range in inside diameter 
from 3/16 to 7 inches with walls varying from 1/32 
to 5/16-inch. 


Many Grades Available 


Even though there are only four main NEMA grade 
classifications of vulcanized fiber, there are many 
subdivisions to each which were developed for special 
applications. Today about thirty distinct grades of 
fiber are made. The four standard grades are divided 
as follows: 


Fig. 3—Right—Screw cap employs vul- 

canized fiber washer which resiliently 

compresses to produce an effective 
airtight seal 


Fig. 4—Below—Link-type drive belt has 
punched fiber links surfaced with 
leather. The fiber carries the load, 
while the leather provides traction 


A. Electrical Insulation Fiber: For electrical in- 
sulation purposes in general. Its outstanding 
characteristics are high strength, good bending 
qualities and high dielectric strength. It is pro- 
duced up to about %-inch in thickness. If thicker 
insulation is required, mechanical and electrical 
fiber is used. Thin insulation often is called fish 


paper. 


B. Mechanical and Electrical Fiber: For general 
mechanical and electrical purposes covering a 
wide range of applications. Often referred to as 
Commercial Fiber. 


SI 


Bone Fiber: A harder grade of fiber for mechan- 
ical and electrical use. 


D. Trunk Fiber: Especially adapted for trunks, suit 
cases, baskets, etc. 


ELECTRICAL PROPERTIES: Vulcanized fiber has good 
dielectric strength and other electrical properties but 
its outstanding electrical property is its ability to 
resist surface carbonization when subjected to live 
arcs. It wili not “track” due to arcs or leakage cur- 
rents and this property makes it invaluable as the 
barrel material for the familiar cartridge fuse and 
other applications around or near electric arcs. 


MACHINABILITY: Probably the chief reason why 
vuleanizéd fiber has become a staple material in all 
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Fig. 5—Above—Vulcanized fiber bumping block of pneu- 
matic conveyor system stands up under constant pounding 


Fig. 6—Below—Vulcanized fiber is excellent material for 
sheave wheels used in cable systems 





industries is its exceptional machining character- 
istics. It can be sawed, sheared, drilled, tapped, milled, 
turned, threaded, punched; planed, shaped, spun, and 
shaved with ease. Its machining follows in general 
the methods used for metals, and standard machining 
equipment used in both metal and woodworking in- 
dustries is adaptable for its fabrication. 

For shearing, metal squaring shears are adaptable. 
Fiber 44-inch thick may be sheared with good edges. 
Rotary shears will shear or “slit” fiber up to 5/32-inch 
thick. Band-sawing can be done satisfactorily using 
high-carbon steel tempered-saws. Smooth sawing is 
done with hollow ground circular saws with no set 
on the teeth. 

Punching is done with standard power-driven pres- 
ses. Fiber 14-inch thick can be punched or blanked. 
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TABLE I 


Properties of Vulcanized Fiber Grades 
Suitable for Machine Parts 


Pt i. 66 Gvccvesen gave saws benes eee eunesed 1.0-1.5 

i Mi che end. <6 cabs chegewsanee oe 6useben ts 0.036—0.054 
ED hk 5 0.06 a0 bewedhes 6oees~eeenes 6,000—12,000 
Cree Gey CED ooo 0:0'00:56 0s 0000000060 050800 20,000—30,000 
SOE, TUE. | 6.'o 6.0'0:6'00.00 600660 000600 06:60 4090 12,000—29,000 
i .c0 6 nn as Canethebes <a8 04 dees aohe 11,000—15, 000 


Impact Strength, Izod (ft-lb/in. notch) ...........0000. 4-8 
EEE BENE 60's 00 6:0 44 0:0606000,08 0000000 008000888 R-60 to R-100 


SS GCE TCNSNEY COMED. aic.ws bc cwcccecccsesecvecécc 750,000 
Dielectric Strength, S.T.. %-in. (volts/mil)............. 150-250 
Thermal Conductivity (Btu/hr/sq ft/°F/in.) ........... 3 
Specific Heat (Btu/Ib/*F) ..crvccccccccccvccccccvcsvcers 0.37 


On thick complicated parts, heating the piece ma- 
terially aids punching. Fiber is available in coil form 
for use with roll feeding mechanism for high-speed 
punching. Many small fabricated parts are made on 
automatic screw machines, lathes and turret lathes, 
using either high-speed-steel tools or, better yet, car- 
bide-tipped tools. 

FORMABILITY: Vulcanized fiber can be formed, bent 
and drawn. This is accomplished by first softening 
the fiber by immersion in water maintained at 160 
to 210 F, or in a live steam bath. 

When removed from the water or steam, the sof- 
tened fiber is drawn or formed in heated metal form- 
ing dies, and held there under pressure until the 
water is sufficiently evaporated to permit the finished 
piece to maintain its formed shape and to regain its 
rigid and tough dry characteristics. The required 
pressures for forming are low, being in the range of 
200 to 500 pounds per square inch on the projected 
area. 

Fiber of all thicknesses can be formed but most 
commercial parts are made from fiber 1/32 to 3/16- 
inch thick. This thickness allows good drawing, yet 
imparts ample strength and rigidity to the finished 


part. 
Applications 


FIBER GEARS: Many years ago when design engi- 
neers were forced to seek a gear material to use with 
metal gears to reduce noise, they found an ideal 
material in vulcanized fiber. Its toughness and re- 
silience offer resistance to the severe starting impact 
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torques encountered by a gear. It has excellent wear- 
ing life and in addition, does not cause undue wear 
on the metal gears with which it meshes, Fig. 2. 

A fiber gear properly designed as to the right work- 
ing stresses will have approximately twice the face 
width of an’ equivalent metal gear. 


SELF-LOCKING Nuts: The red plastic collar in a 
self-locking nut is vulcanized fiber. These nuts have 
a recess in them to accommodate the fiber collar in 
such a way that, as the bolt is threaded into the metal 
threads of the nut, it impresses its own thread in the 
fiber collar. When the bolt is removed, the resilient 
nature of the fiber allows it to release its strains to 
become an undersize thread, meaning that when the 
nut is put back it will again grip and hold tightly. 
Thus, the nut is usable over and over again. 

FIBER GASKETS: Vulcanized fiber is an ideal gasket 
material, chiefly because it can be resiliently de- 
pressed by the clamping nut. In addition, it will not 


- disintegrate or deteriorate with age. The gaskets or 


washers can be stamped and shaved up to 14-inch 
in thickness, thus permitting fast and inexpensive 
fabrication. 

There are certain applications that require a softer 
and more flexible grade than the conventional grades 
of vulcanized fiber. A special glycerine treatment is 
given to the fiber to give it these required properties. 
Illustrated in Fig. 3 is a screw. cap with flexible vul- 
canized fiber washer. When the cap is screwed tight 
the fiber washer, soft and flexible, compresses to 
give an airtight seal. 

Because vulcanized fiber is hygienically clean, it is 
used extensively for gaskets in milk pasteurizing 
equipment, for reels for holding sterilized surgical 
sutures, and in toys. 


Motor INSULATION: Vulcanized fiber, commercial- 
ly known as fish paper, is used for insulating the 
rotor, stator, and field coils of electric motors. This 
thin material is tough and strong and can be bent 
and formed, usually by hand, to fit into the slots. 

ABRASIVE Disks: Large quantities of fiber in 
thicknesses from 0.020 to 0.040-inch are used for 
making abrasive disks. Some are made by coating 


‘the fiber with a phenolic adhesive which firmly bonds 


to the fiber, after which the abrasive grit is dusted 
on the wet adhesive, and another coat of adhesive is 
applied over the grit. When the phenolic binder is 
baked it holds the grit together as well as to the 
fiber disk. In this application, the strength of the fiber 
permits operation at high speeds and, in addition, its 
flexibility allows flexing each revolution, making 
possible conformance to corners and contours of the 
surface being sanded. 


ELECTRICAL FUSE CARTRIDGES: Unlike other plastics 
insulating materials, vulcanized fiber, when exposed 
to an electric arc, will produce a neutral gas, yet will 
not leave an electrically conductive surface.. This is 
because the cellulose molecule contains a sufficient 
amount of oxygen to completely unite with the carbon 


‘to form carbon monoxide gas. Because of this unique 


property, coupled with the fact that fiber tubing has 
exceptional toughness or impact strength and can be 
satisfactorily threaded, it has become the universal 
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material for fuse cartridges, both indoor and outdoor 
types. 


TEXTILES: Vulcanized fiber is used in considerable 
quantities in the textile field because of its excep- 
tional wearing properties, smooth surface, and me- 
chaniza!l toughness. One application is the heads on 
bobbins. The fiber, when turned, takes on a glass- 
smooth finish; it will not break when dropped nor 
become rough when bumped or struck. Further, it 
resists nail, screw or rivet heads from pulling through 
even though the bobbin is dropped from great heights. 


Another textile use is the facing of wooden shuttles, 
Fig. 1. The fiber is glued to the wooden shuttle using 
casein or animal glues. With the wood completely 
covered, the danger of splinters is removed because 
fiber itself wears with a smooth surface which is 
absolutely necessary for weaving delicate yarns such 
as silk and rayon. 


FipeR LINK-BELT: An interesting’ application of 
vulcanized fiber is for the strain members of a link- 
tyne driving belt, Fig. 4. This belt has links consist- 
ing of punched fiber parts, surfaced with leather. Con- 
necting these fiber-leather assemblies are links of 
metal. The fiber pieces carry the mechanical stresses 
while the surfacing leather furnishes the necessary 
traction to the driving wheels. Chief reasons why 
vulcanized fiber satisfactorily meets the requirements 
of this application are its stiffness or rigidity, me- 
chanical strength—chiefly tensile and impact—and 
its excellent wearing properties. 


BUMPING BLocK: Sheet fiber 9/16-inch thick, in- 
tricately machined, is used for the bumping block in 
pneumatic conveyor systems (money carriers in de- 
partment stores). Fiber is employed for this appli- 
cation, Fig. 5, because it is highly shock resistant 
and is not affected by constant pounding. Also it 
can be machined to the special shapes with grooves, 
holes, and so on, that are needed for this application. 

The applications discussed in the foregoing are 
representative of many more found throughout all 
industry. Undoubtedly the future will reveal many 
others wherein the unique properties of vulcanized 
fiber can be used. to advantage. 





Standardized Drafting Practice 


ONG-NEEDED standardization of drafting prac- 
tices in the automotive industries has been 
undertaken by the Society of Automotive Engineers. 
Fifteen subcommittees will develop different phases 
of the project and later will co-ordinate their work. 
During World War II, manufacturers were serious- 
ly handicapped because drafting practices differed 
widely not only between companies and industries 
but also between company divisions and plant depart- 
ments, with resulting delays, difficulties and mis- 
understandings. Upon publication as the SAE Stand- 
ard Automotive Drafting Manual, the data will be 
made available to the passenger car, truck, bus, 
engine, tractor, body, equipment, electrical, accessory, 
and other automotive industries, as well as to engi- 
neering schools and colleges. 
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Fig. 1 — Gisholt crankshaft 
turn miller automatically turn 
mills pins and cheeks of six- 
throw crankshafts 


By Roger W. Bolz 


Associate Editor, Machine Design 


of the Machine Tool Show 


Up-to-the-minute particulars gleaned from this tremendous exposition 
provide the key to improved quality, greater production and lower costs 


S THE hubub and ex- 
citement surround- 
ing the Machine Tool 

Show fade and die away to 
faint murmurings, in retro- 
spect the full significance of 
this educational demonstra- 
tion to the manufacturing 
public becomes apparent. 
The motivating motto “More 
goods for more people at 
lower cost’? has been given 
new meaning and purpose. 
To machine designers in 
general perhaps the most 
important factor of the en- 
tire Show can be said to rest 
in “designing for preduc- 
tion”, Up-to-the-minute 
knowledge of this great va- 
riety of the latest produc- 
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tion methods and machines 
at once provides the key to 
improved quality, greater 
production speed and lower 
costs. 

The feature which un- 
doubtedly stands out fore- 
most is that of increased au- 
tomaticity of production, 
Fig. 1. With the present 
trend toward mass output 
on a greater scale than ever 
before in history, naturally 


Fig. 2—Snyder special automa- 

tic performs drilling, spottac- 

ing and chamfering operations 

on cast iron intake manifolds 
at 160 pieces per hour 
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the leading thought of the machine tool designer is 
that of decreased handling. From the Fay automatic 
lathe to the Landis Tool crankshaft grinder amazing 
improvements in handling of workpieces have been 
made. The ultimate is reached in this field in the 
present-day traverse-through machine where han- 
dling reaches a minimum—perhaps the greatest ad- 
vancement of recent years. 

Starting in a modest way with machines such as 
the Kingsbury, Langelier, or Snyder “unit type” for 
relatively small parts, Fig. 2, these “automatics” 
reach the present-day ultimate with such as the In- 
gersoll, Greenlee or Foote-Burt machines of amazing 
intricacy. The trend toward the extremely specialized 
machine which is outmoded instantly a design change 
is made on the workpiece, however, has been arrested 
with the introduction of the Baush station type ma- 
chine. Here each unit is entirely separate from every 
other unit comprising the entity, completion of the 
cycle of each unit initiating the cycle of the next unit. 
Thus where design changes arise only that portion of 
the machine affected need be removed and tooling re- 
vamped. 

Flexibility of setup and operation has been brought 
to a high degree of attainment with most of the new 
machines. Although continuous improvement in ma- 
chine tools, so evident in these latest models, helps 
eliminate many of the former limitations, in all prob- 
ability complete freedom from design limitations can 
never be completely realized. The keynote, therefore, 
must be—and rightly so—to design with the process- 
ing limitations in view. In all probability no other 
approach offers greater opportunity for the achieve- 
ment of maximum production at minimum cost. 

Much in evidence among the production machines is 
an increased number of automatic grinders. Auto- 
matic surface grinders by Hanchett and Blanchard 
offer greatly increased output in the production of 
flat surfaces. This, however, is possible primarily 
where parts are designed to take advantage of grind- 
ing by limiting the amount of metal to be removed 
to about 1/16-inch or preferably less. However, 1/16- 
inch to 3/16-inch of stock can be removed with the 
cylindrical-wheel automatic rotary table machines to 
close accuracy through use of multiple heads. One: 
roughs, one semifinishes and the final head finishes. 
Heavy stock removal can be had with accuracies to 
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Fig. 3—Left—Giddings & Lewis 
way grinder produces way 

surfaces accurate to a few 
tenths in 20 feet of length 


Fig. 4 — Below — Brown & 

Sharpe automatic pinion ma- 

chine produces delicate staff 

and pinion type work to pre- 
cision limits 


BR 7 : 
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Fig. 5—Below—New Britain automatic turret lathe is prim- 
arily intended to bridge the gap between the automatic 
screw machine and standard turret lathe 
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possibly plus or minus 0.002 or 0.003-inch. Where 
stock removal can be light—say 1/32-inch or less— 
accuracy can be brought down to as close as plus or 
minus 0.0002-inch. Automatic wheel feed and work- 
piece gaging eliminate handling and inspection. One 
limitation, though, is that parts must be unobstruct- 
ed by projections to allow free sweep of the wheel. 

Range of materials which can be ground has been 
extended to cover practically all of the available en- 
gineering materials, and limits of accuracy which 
can be maintained approach closely the flatness of 
optical flats, surface finishes being within several mi- 
croinches. A precision way grinder by Giddings & 
Lewis, Fig. 3, develops surfaces having a flatness 
varying only a few tenths of an inch over a length of 
twenty or more feet. Grinding may be done at any 
angle required for all varieties of machine ways. 

Design possibilities in grinding other than flat sur- 
faces are extended considerably by machines such as 
the Geargrind universal oscillating grinder. This 
machine makes possible production grinding of in- 
ternal or external spherical, conical and cylindrical 
surfaces on small parts. The picture is broadened to 
a still greater extent by grinders such as Bryant and 
Cincinnati chucking grinders, Cincinnati and Landis 
Tool centerless grinders, and a wide variety of plain 
grinders all of which feature automatic controls and 
superior accuracy. Cincinnati’s new 10-inch plain 
grinder features an innovation which forecasts a new 
high in grinding quality. Automatic wheel balancing 
after every dressing eliminates the age-old grinding 
bugaboo—wheel unbalance surface markings. 

Special machines such as the Landis centerless 
thread grinder and crankshaft grinder are little short 
of amazing. On the crankshaft grinder the grinding 
cycle is entirely automatic, wheel dressing is semi- 
automatic hydraulic and loading is accomplished with 
a semiautomatic counterbalanced loading fixture. 
Three main bearings, gear fit, fan fit, and O.D. of 
flange are finished in one operation on cranks up to 
40 inches in length. ; 

Also in the forefront of the production design pic- 
ture is the turning operation, too often overlooked. 


The well known lines of screw machines have been 
implemented considerably. Brown & Sharpe’s line 
now includes extremely small high-speed screw ma- 
chines for parts up to %-inch diameter and 34-inch 
in length. <A special automatic pinion-turning ma- 
chine, Fig. 4, is unique in its unusual arrangement 
for producing delicate staff and pinion type work up 
to 44-inch in diameter and 2% inches in length by 
single-point action and a turret type operation. 
Outstanding among the wide variety of screw ma- 
chines are the Warner & Swasey and Cleveland auto- 
matics. These machines feature universal camming, 
providing cams which are easily accessible and ad- 
jusable primarily for short-run work. These machines 
make available the well known screw machine speed 
and economy over a much broader field of design. 
Bridging the gap between the automatics and the 
turret lathes which were much in evidence is a new 
line of New Britain automatic turret lathes. Devel- 
oped for full use of carbide tooling and quick change- 
over, these units have two heavy forming slides, two 


Fig. 6—Above—American hydraulic duplicator lathe repro- 
duces a variety of shaft designs using a shaft pattern 


Fig. 7—Below—Lo-Swing IMP automatic lathe loads valve 
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cutoff slides and a main horizontal turret with 4, 5 
or 6 faces, Fig. 5. Setups are quickly and ecorfom- 
ically made for 10 or 10,000 pieces and models for 3, 
5 and 8-inch diameter parts are available. 
Completing the turning operations are a wide va- 
riety of new automatic cycle and automatic tracer 
lathes with automatic loading. Outstanding among 
these is Monarch’s Magna-matic, which features 
simple set-up and make possible automatic production 
of both simple and complicated turned parts in large 
or small lots. Any number of diameters,and lengths 
with intervening tapers or contours can be produced 
with the front carriage while facing, boring, necking, 
forming and chamfering operations are ordinarily 
produced with the rear carriage. American Tool 
Works hydraulic duplicator, Fig. 6, produces a wide 
variety of shaft designs using a part as a pattern. 
Broadening the design possibilities of automatic 
lathe production are the Monarch air tracer machines. 
These accurate turning machines, supplementing the 
well known Shapemaster, bring to the field of turned 
parts an economy, accuracy, duplication, and speed 
on a par with that of the automatics. Design in- 
tricacies heretofore impossible to produce are now at 
the designer’s fingertips at no premium in cost or 
production handicap relative to interchangeability. 


Lathes Incorporate Automatic Loading 


Perhaps most spectacular among the automatic- 
cycle, automatic-loading lathes are the Fay automat- 
ics featured by Jones & Lamson and the Lo-Swing 
IMP lathes featured by Seneca Falls Machine Co., 
Fig. 7. Not exactly new to the trade, the up-to-date 
versions of the Fay automatics, however, are uncanny 
in their rapid loading of blank parts, turning and un- 
loading of finished parts without attention. Special 
fingers are employed to grasp the particular part be- 
ing produced, pick it from the stock feed chute, place 
it in centering or chucking position, remove it and 
place it in the unloading chute. 

Not to be overlooked in the turning field are the 
Cleveland Rigidturners. Employing a novel principle 
for tooling, these vertical lathes for both high and 
low-production runs utilize a horizontally mounted 
single generated cutter which rotates in controlled 
timed relation with the vertically centered stock as 
it advances past the cutter. Practically any shaft de- 
sign can be produced on these machines which are 
available in two-spindle or eight-spindle models. 

In the field of milling perhaps one of the most in- 
teresting new machines is the Cincinnati 000-4 unit 
type midget. Available in a model incorporating four 
machines on a single base this machine brings the 
assets of automatic milling into a size range here- 
tofore not available to the designer. Featuring a 
maximum table travel of four inches, these units 
are especially adapted to the precision mass produc- 
tion of small components such as those used in cash 
registers, calculating machines, computers, etc. 

Highlighting the somewhat new field of milling not 
too often thought of in production design—turn mill- 
ing—is another extremely interesting machine de- 
signed expressly for turn milling crankshafts, Fig. 
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1. While completely special this machine shows vivid- 
ly what can be done in this field, especially where 
rapidly work-hardening materials are employed. Pro- 
duced by Gisholt, this unit turn mills the pins and 
cheeks of six-throw crankshafts using six 24-inch 
diameter, carbide-tipped cutters operating at a cut- 
ting speed of 470 feet per minute. Productionwise 
it turns out a crankshaft complete in 114 minutes. 

In the press field several new machines are out- 
standing. The Lempco Hypermatic press features 
unusual speed and design. This press operates at 
speeds up to 1800 strokes per minute with stock feeds 
up to 5600 lineal inches per minute on the 10-ton 
model or up to 10,000 inches per minute on the 50- 
ton madel. Stock feed is constant, crank-actuated mo- 
tion of the dies virtually blanking during traverse. 

Another automatic press featuring extreme accu- 
racy and admirably adapted to use of carbide dies is 
the new Henry & Wright design, Fig. 8. Well adapted 
for progressive die work these machines are equally 
satisfactory for high-speed blanking or high-speed 
blanking and intricate forming or drawing operations. 





Fig. 8—Henry & Wright Speedmaster press especially 
adapted for carbide die and progressive stamping opera- 
tions including forming and drawing 


Speeds available range up to 1200 strokes per minute. 
Available in a wide range of capacities, these high- 
production machines oper a tremendous field for 
designers interested in taking advantage of the many 
economies and design’ possibilities afforded with pre- 
cision stamped or drawn components. 

Broadening the field of design and production in 
thread and form rolling, a new thread roller by 
Landis Machine is of great interest. Primarily for 
rolling of studs having a fine thread on one end and 
a coarse one on the other end, this thread roller will 
produce any combination of threads, knurls, markings, 
etc., on diameters up to 14-inch and individual thread 
for form lengths up to 54-inch. Completely automatic 
with hopper or magazine feed, this thread roller will 
produce consistent accuracies up to those character- 
istic of class 5 threads. 
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Fig. 1—High torque available from 
series motors such as in this aircraft 
engine starter requires a clutch to 

limit torque to a safe value 












By Elmer O. Peters 


Ass‘t to Chief Production Engineer 
Jack & Heintz Precision Industries, Inc. 
Cleveland 


Controlled Friction 


..- between disk-clutch elements precisely limits 
torque and eliminates undesirable vibration 


ERIES type electric motors used in aircraft en- 
gine starters are such that upon actuation there 
is sufficient time for the motor to reach consid- 

erable speed before the jaws engage. Because of the 
extremely high starting torques available from these 
motors, the sudden engagement of the moving starter 
jaw with the stationary engine jaw would develop 


forces sufficiently high to damage the engine or start- 


er severely. To prevent such damage, use of a friction 
clutch proved to be the simplest means for limiting 
transmitted torque to a safe value, Fig. 1. 

Function of the clutch, of course, is the same in 
case of an engine backfire which drives the engine 
and starter backwards as in starting; slippage oc- 
curring when the load exceeds the predetermined set 
value. The problem, however, was not so simple ow- 
ing to inconsistent clutch characteristics inherent in 
prevailing designs which ultimately led to trouble and 
failures. It is with this problem of clutch design that 
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this article will be concerned and it is hoped that it 
will assist in the solution of other similar machine 
drive problems. 

In normal direct cranking action, the internal gear 
clutch plates are held stationary by the friction of 
the bronze clutch plates with which they are inter- 
leaved, Fig. 2. When the cranking torque, imposed 
by the engine, exceeds the clutch setting, the internal 
gear clutch plates slip and dissipate the energy, al- 
lowing the planet gears to rotate while the planetary 
carrying arm and the jaw remain stationary. When 
the engine comes up to the speed at which the starter 
is trying to drive it, the torque drops off to a value 
less than the clutch setting, the internal gear clutch 
plates are again held stationary, and the jaw rotates 
at the speed of the motor. Thus, as used in aircraft 
engine starters and actuators, the multiple-disk 
clutch is designed primarily to limit output torque 
so that physical damage will not occur to any com- 
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ponent of the starter, engine, actuator, or mechanism 
being actuated. 

In the form originally incorporated in units of this 
type, multiple-disk clutches chattered, were rough in 
operation and set up undesirable transient torque 
characteristics under conditions of slip. Instead of 
providing a smoth, slipping torque, torque transmis- 
sion was spasmodic with an inconsistent torque limit. 
As a result, serious stresses were placed not only 
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Fig. 2—Exploded view of disk clutch elements employed 
in the aircraft engine starter shown in Fig. 1 


upon the gear train and other parts of the unit itself, 
but also upon the components of the engine or mech- 
anisms to which the torque was transmitted. It was 
therefore necessary for Jack & Heintz engineers to 
redesign the clutch to eliminate these highly objec- 
tionable features. 


For simplicity and ease of comparison, the data in | 


this article will concern only one project; the design 
and development of a starter for an aircraft engine of 
2600 cubic inch displacement, with a 1 to 1 ratio be- 
tween starter jaw and engine crankshaft. The torque 
limit (clutch slipping) for this starter is 750 foot- 


-pounds minimum and 950 foot-pounds maximum. The 


starter is for electric direct cranking only and has 
no handcrank equipment for external energizing, no 
flywheel, no brush lifting mechanism, and no inde- 
pendent control of the engaging jaw. When the motor 
is energized the starter jaw is mechanically engaged 
to the engine jaw; when the engine starts the sloping 
ramps of the teeth disengage the jaws and the starter 
motor, de-energized, comes to rest. 

GENERAL DESIGN DATA: Specific data which can be 
assumed to be fixed by the original design and those 
necessarily inherent in the materials employed are: 
(a) Inside diameter of internal gear plate is 3.750 
inches; (b) coefficient of friction f of clutch-plate 
material and lubricant equals 0.1; (c) with the limita- 
tions on the height and diameter of the springs to be 
used as set up by the limited outside diameter of the 
starter, 24 springs can be employed; (d) to keep 
axial loading to a figure that will not put a load on 
the springs greater than that which can be held with 
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the aid of helper springs 12 pairs of friction surfaces 
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must he used; and (e) the torque 7 which is to be ak 
transmitted is 9000 inch-pounds at the pitch diameter br 
of the internal gear plate. To find the axial load, T 
is divided hy the quantity f x pairs of friction sur- ar 
faces X mean frictional radius, or, 9000 + (0.1 x 12 15 
xX 2.17) = 3456 pounds. From this axial load the st 
load per spring can be found; 3456 + 24 = 144 
pounds per spring. pa 
Experience has shown that 96 pounds load per ni 
spring is the maximum load commensurate with di- ar 
mensional design limitations imposed by the starter bl 
design adopted. Therefore, with a load of 144 pounds cy 
it would be imperative that helper springs be em- st 
ployed. Both the main and the helper spring were 2( 
designed along standard methods. ic: 
Early clutches utilized steel plates of various w 
ground finishes against tin-plated phosphor-bronze th 
plates perforated for lubricant reservoirs. These ja 
clutches were so decidedly rough in operation that m 
several jaws were broken almost immediately after 
life tests were begun. oi 
Generally speaking, the surface of the steel plates pi 
running against tin-plated phosphor bronze has little Tl 
effect on clutch operation or durability. The tinned st 
surface is effective on phosphor-bronze for only about 
20 starts against a locked jaw. The tinning, and pl 
eventually the bronze, transfers to the steel, giving pe 
a bronze-on-bronze wearing surface which causes re 
grabbing and chattering. ti 
Torque tube dynamometer traces, Fig. 3, show the A 
torque action of a smooth operating multiple-disk be 
clutch as compared with that of a rough operating g1 
_ multiple-disk clutch. The oscillations as indicated on cl 
the traces represent a torque variation of 50 pounds 
per 1/32-inch in the ordinate. ‘ m 
Comprehensive tests were made with hard chrome- th 
plated steel plates of various finishes, operating of 
against tinned bronzes and plain bronzes. Chrome a 
plating made the clutch operation smooth, but raised hi 
costs, not only because plating was required but also th 
because of the necessity of tapering the clutch pres- er 
sure ring to compensate for the 0.0005 to 0.0015-inch aN 
chrome build-up on the edges of the plates. le 
Chrome-plated steel plates proved rougher in op- a 
eration when run against tinned bronzes than when di 
Fig. 3—Torque tube dynamo- 
meter traces showing the 
torque action of the new 
clutch, below, as compared 
with that of one of the older Zero Ib-ft torque 
conventional types, above - 
index tine ss 
{875 /b-ft 














run against plain phosphor bronzes. Torque settings 
appeared to hold equally as well against phosphor 
bronzes as against tin-plated phosphor bronzes. 

While being life tested, clutches with chrome-plated 
and phosphor-bronze plates gradually dropped about 
150 foot-pounds in torque setting during the first 1200 
starts, thereafter carrying back to original value. 

Severity of the locked-jaw test of a starter in com- 
parison with actual use on aircraft should be recog- 
nized. In this test a jaw similar to the Lype used on 
an aircraft engine is mounted stationary on a test 
block and the starter operated against it. A test 
cycle is the period of time (three seconds) that the 
starter is caused to slip. Life tests show that after 
2000 cycles the clutch limits ordinarily change rad- 
ically. The average period of time a clutch slips, 
when starting an aircraft engine, is 0.4-second. Two 
thousand test cycles against a locked (stationary) 
jaw provide, therefore, the equivalent of approxi- 
mately 15,000 satisfactory engine starts. 

Inspection of earlier clutch designs showed that the 
oil holes became clogged and that material tended to 
pile up at the spots where the oil holes were located. 
These high spots caused the bronzes to burn and the 
steel to wear in narrow concentric rings. 

Recent clutch tests prove that the necessity for 
plating steel clutch. plates can be eliminated by com- 
pounding lubricants, by increasing the number of oil 
reservoir holes to enable a greater surface lubrica- 
tion, and by specialized grinding of the steel plates. 
A fine pulverulent hard material, added to a grease 
base, acts as a polishing agent and, at the same time, 
greatly stabilizes the slipping characteristics of the 
clutch plates, eliminating the transfer of bronze. 


Perforations in the plates retain the lubricating 
mixture in intimate contact with the sliding surfaces, 
thus exerting a polishing action with each slippage’ 
of the plates. Surface polishing consists of making 
a multitude of extremely fine scratches which remove 
high points and irregularities of greater relief than 
the scratches themselves; these scratches form mi- 
eroscopic lubricant-retaining grooves which make 
available to all sliding parts an ever-ready supply of 
lubricant which cannot be squeezed out by static force 
or rubbed off by wiping action. The lubricant is thus 
distributed uniformly over the whole surface before 


slippage starts and tends to equalize breakaway and 
sliding frictions. The extremely close spacing of the 
minute lubricant channels eliminates any possibility 
that localized dry spots may produce hot spots ca- 
pable of transferring particles of bronze to the steel 
plates, causing grabbing and chattering. 

The clutch torque limit is caused by the friction 
set up between the clutch plates which is adjusted by 
the cumpression applied on the clutch springs. The 
coefficient of friction of the plate materials and lu- 


TABLE I 
Spring Materials and Characteristics 




















Load Before | Load After 
Material Run Run Set 
(lb) (lb) (per cent) 

Spring Design A 

Carbon Steel 60 52 15 

Chrome Silicon 60 56 7 
Spring Design B 

Carbon Steel 38 31 22 

Chrome Silicon 38 34 12 
Spring Design C 

Chrome Vanadium 79 76 4 




















bricant was determined, by trial and error, to be 0.1. 


Material for the springs used in early designs of 
the multiple-disk clutch was a carbon steel. This 
steel was severely overstressed and was therefore 
changed to chrome-vanadium wire. Data which led to 
this decision are outlined in TABLE I. Since there was 
but a limited space for the springs, it was necessary 
to use square wire and small helper springs men- 
tioned previously to get the required load capacities. 


The torque at which the multiple-disk clutch slips 
can be reduced by removing small helper springs and 
increased by adding shims. Removal of the springs 
decreases the pressure applied on the clutch plate 
stack; the addition of shims increases that pressure. 
This type of disk clutch operates equally well in 
either direction of rotation, and has proved superior 
in reliability and performance to every means which 
had been used prior to its introduction. 
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Specifying for Economy in Springs 


By Ronald F. Pond 
Spring Engineer 
Reliable Spring & Wire Forms Co. 
Cleveland 


VERY time an engineer draws up specifications 
for a new spring he has an interesting oppor- 
tunity. Depending entirely on how he states 

his requirements, he can cause his company to pay, 

say, $3.50 or as much as $15.00 per thousand for a 
spring to do an identical job. 

- In order to specify a spring in the lowest possible 
price class, the design engineer must deal with in- 
formation beyond that concerning load and deflection 
formulas, corrected fiber stress, and stress concentra- 
tions. He needs an understanding of some of the 
facts of practical spring manufacturing. Also, an- 
ticipation of variations resulting from assembly prac- 
tices, Fig. 1, is an important economic factor in spring 
design. 

Any engineer, developing or revising his spring de- 
signs for economy, should realize first of all that it is 
through the manner in which he states his specifica- 
tions that he can most easily approach his goal. 
Available to him, as a basic method, is the simple de- 
vice of so stating his requirements that the spring 
manufacturer may thoroughly understand the prob- 
lem, and be unhampered by specifications that are not 
truly mandatory. 

While the basic method can be stated briefly, put- 
ting it into effect is another matter. To complicate 
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the situation there is, for instance, the factor of qual- 
ity control, which accents a truth everyone knows, 
but which never can be over-emphasized: No spring 
is cheap which fails to do its job. 

This leads direct to another facet of the situation: 
A spring often is the cheapest part of an assembly. 
But there is no point in simplifying the spring to the 
point where the cost of adjacent parts, or the as- 
sembly operation, is increage@out of proportion. It 
is much wiser for an engineer to authorize changes 
which double or treble the cost of the springs, but in 
so doing clip minutes from assembly time—minutes 
which cost far more than the increase in the unit 
price of the spring. 

In other words, specification policies should be 
aimed at the target of overall economy, rather than 
at simply trying to arrange for the purchase of con- 
sistently cheap springs. 

Turning from generalities to the particulars of de- 
sign and specifications, the engineer has to deal with 
the four basic elements of all spring problems: Space, 
load, deflection, and working conditions. 

In the majority of applications, the first element, 
space, is the most important. Due to the natural 
trend toward lighter weight and more compactness in 
design, springs are being required to function in a re- 
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stricted space, Fig. 2. In general, the 
engineer’s best course, whether or 
not he considers space very restricted, 
is to furnish all pertinent space in- 
formation, in addition to the dimen- 
sions he has worked out in the proc- 
ess of designing the spring. 

By. furnishing full details concern- 
ing space the engineer accomplishes 
two things: He makes it possible for 
the spring company to suggest 
changes which will bring the cost 
down, and he places on the spring 
manufacturer inescapable responsibil- 
ity for proper fit. 

The practice of including hole and 
rod diameters in compression spring 
specifications is becoming more and more common. 
There is no valid reason why it should not be uni- 
versal. Instances where space information is given 
covering the applications of other types of springs 
are rare in spite of the fact that more important cost 
savings can result in extension and torsion spring ap- 
plications than is generally possible in the case of 
compression springs. Price reductions could come 
through simplification of spring end designs as well 
as through changes in material grade and size, with 
the further possibility of overall cost savings through 
changes which reduce assembly time. 

As to the best methods of giving space information 
to a spring company, in the many instances where 
this cannot be accomplished merely through the 
adding of a few words and figures to the drawing or 
specification sheet, two methods exist which are con- 
venient and sure fire. 

The first, which is time honored and almost a cus- 
tom with some firms, is to send or bring the mech- 
anism itself, or a subassembly, to the spring manu- 
facturer. Any time and trouble involved in this pro- 
cedure will pay dividends. The other practical meth- 
od is seldom used. It consists simply of including the 
mating parts or surfaces on the detail spring draw- 
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Fig. 1—Far left—By providing mild steel angular attach- 
ments arms which are readily adjustable, the designer has 
facilitated making adjustments to compensate for slight 
distortions in spring ends which are apt fo occur during 
assembly of these delicate extension springs 





Fig. 2—Left—Compression spring for counterbalancing lid 
on freezer unit. Rate of spring and avoidance of solid 
height are design factors. Adjustment for counterbalanc- 
ing position simplifies spring manufacturing and allows for 
variations in assembly. Adequate space has been pro- 
vided to facilitate spring design. The torsion springs have 
1/16-inch added to the ends beyond the bend, saving 

several dollars for each thousand by obviating trimming 





Fig. 3—Below—All necessary information should be in- 
cluded on drawing. Mating parts such as those shown 
for spring ends should be indicated by dotted lines 


5 
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Fig. 4—Drawing, showing spring application and specific 
design information, is a desirable way of specifying 


ing. As suggested in Fig. 3, these adjacent parts can 
be traced on the original transparency from other 
drawings, and should be shown in dotted lines. Few 
dimensions would be needed in most cases. Fig. 4 
shows another method, which is advisable in in- 
stances where many dimensions must be given in con- 
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nection with the view of the spring. 

The importance of including space informatiorf in 
specifications can hardly be overstressed. Its use will 
mean that—assuming other pertinent information cov- 
ering activity, working temperature, and corrosive 
conditions is mentioned—the entire story of the 
spring application will be shown. 


Combining Load and Deflection Data 


While malpractices occur in all phases of spring 
specifications, those which occur in connection with 
load and deflection are the most dangerous. Often, 
specifications reach the spring manufacturers in which 
the load requirement is not tied to a specific deflected 
position. In many instances this error occurs where 
information as to wire size is left to the discretion 
of the manufacturer. The reverse: Deflection in- 
formation minus a load requirement is equally com- 
mon, and leaves the spring manufacturer at a loss as 
to what the customer really wants. Also there are 
cases where no load requirement is stated, but it is 
found to be implicit in the close tolerances applied to 
all dimensions. In other words, if a close load toler- 
ance is required, it should be applied to the loads, 
and not to the dimensions. 

In all instances, tolerances should be considered as 
carefully as any other element of the design problem. 
If dimensioral, they will deal primarily with the mat- 
ter of fit, but also with functional quality, since varia- 
tion in dimensions necessarily affects the spring rate. 
On the other hand, both dimensional and load toler- 
ances have an intimate relationship to costs, since 
they affect manufacturing speeds. When very close 
they require expensive supplementary operations such 
as gaging, load-testing, and grinding operations. 

There is no question but that load tolerances are 
set arbitrarily on too many springs, according to 
whether or not the spring is considered “critical.” In 
the case of springs which have a vital function to per- 
form, time will be well spent in determining the actual 
load range which will insure the action the mechan- 
ism must have. If conditions in a particular case 
make the computation of a practical load range im- 
possible, it may be convenient to get the answer by 
experimenting with weight tests. In other instances 
the only course is to secure a small quantity of sample 
springs which will provide a range of loads. By se- 
lecting from the lot as many springs as possible which 
have the proper characteristics, the actual working 
tolerance can be determined. 

Two things more should be said about tolerances 
and their effect on price: One is that load tolerances 
of plus or minus 10 per cent on compression and ex- 
tension springs, and of plus or minus 20 per cent on 
torsion springs, are sufficiently large to permit near 
maximum manufacturing speeds. Secondly, there is 
the perhaps obvious observation. that the cheapest 
prices of all fall on those springs for which no load 
requirements and no close tolerances are necessary. 

The remaining basic element in spring design prob- 


lems is the working conditions of the spring. Often. 


it can be covered by a short, simple statement on the 
drawing. This subject, however, is an important one, 
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since it covers such facts as exposure to corrosive 
fumes or liquids, temperature ranges, and activity 
rate. Many times, all that is needed is a concise 
statement of the overall use of the spring. 

By informing the spring manufacturer of the 
spring’s working climate, the designer makes pos- 
sible a verification of the selection of both materials 
and finishes, which sometimes leads to recommenda- 
tions of real value. Having the facts concerning ex- 
treme temperature ranges, for instance, the spring 
company engineers are in a position to consider the 
effects of temperature when checking stresses on a 
spring, as well as the material specified. These same 
factors should be considered in relation to activity. 

Materials and finishes will not be dealt with at 
length. These elements of the problem, judging by 
specifications currently being produced, give design- 
ers relatively little trouble. A few points, however, 
are worthy of mention. One, suggested particularly 
by experience in the production of “war springs’, is 
that there is no reason for specifying an expensive 
kind of wire simply because a spring is important. 
Most springs are important, as a matter of fact, and 
if enough space is available, can be designed with 
sufficiently low stresses to give the spring all the en- 
durance needed even though made from the cheapest 
grade of spring wire. High-priced materials, such as 
music wire, beryllium copper, and stainless steel, are 
correct only where space is limited, or where special 
electrical conductivity problems, extreme tempera- 
tures, or highly corrosive conditions are encountered. 


Should Use Standard Gages 


A second point regarding the specifying of mate- 
rials, is that all design engineers should try to choose 
material sizes which conform to standard gages, and 
the data they furnish should include the size of wire 
in decimals, plus the gage name and number. The 
gage should be that regularly used by the mills in 
producing spring wire. Music wire, for instance, is 
best specified by the Music Wire gage, other carbon 
steel wires by the Washburn & Moen (steel wire 
gage), carbon steel strip by the Birmingham & Stubbs 
gage, and all copper-base alloys and aluminum by the 
Brown & Sharpe gage. 

As for plating, it should be kept in mind that usual- 
ly barrel-plating is the only economical method. Many 
springs and wire forms, however, have a remarkable 
and tenacious affinity for each other when tumbled. 
If a particular design is likely to tangle severely 
when the springs are in the plating barrel, attention 
should be directed to the possibility of specifying one 
of the precoated wires, though these coatings are poor 
substitutes for a regular plating job performed after 
the spring has been formed and heat treated. In 
some cases it may be found less expensive to use 
stainless steel or phosphor bronze, rather than to re- 
quire cadmium or zinc plating. 

All of the foregoing, as has been indicated, applies 
to specifications for al] types of springs, and the 
ideas advanced have therefore been largely generali- 
ties. Part II, to be published next month, will be de- 
voted to a discussion of design details. 
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Pneumatic Control Achieves 
Constant Roll Tension 


By Charles S. Caffrey 


Wood Newspaper Machinery Corp. 
Plainfield, N. J. 


N PRINTING and allied industries, three-arm 
magazine roll stands are used in presses to sup- 
port the unwinding roll as well as two full rolls 

ready for splicing-on with a minimum of delay. Nu- 
merous methods have been devised to provide the 
necessary tension on the unwinding roll. Weighted 
straps or belts which contact the surface of the roll 
have been popular primarily because they provide a 
simple method of applying braking to a roll where 
centers are movable, as they are where the magazine 
reel is rotated when loading or making a splice. 
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A perfect tensioning mechanism must perform two 
functions. It must hold a constant tension from the 
start to the finish of the roll and it must prevent the 
roll from running ahead if the machine is suddenly 
stopped. Multi-color gravure presses are extremely 
exacting in their requirement of a constant tension 
for the reason that if there is any slip or stretch in 
the paper between the various color units the colors 


Fig. 1—Top—Cutaway view of printing press showing loca- 
tion of pneumatically actuated running-belt tension control 
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in the finished product will not be in register. Metro- 
politan daily papers normally feed four to eight* rolls 
of paper at high speed into one press. If it should 
be necessary to stop the press for any reason, the 
tensioning apparatus must apply additional braking 
to all rolls or their inertia will carry them ahead, re- 
sulting in broken webs. As a roll wears down the arc 
of contact of the belt decreases, thus requiring auto- 
matic tightening of the straps. 

The Wood automatic tension control, Fig. 1, pro- 
vides all these necessary functions employing endless 
running belts which travel approximately two per 
cent below web speed. Four 2-inch belts are used for 
a, 68-inch newspaper roll, each tightened by a pneu- 
matic piston. The pistons have sufficient travel to 
keep the belts in contact with the roll regardless of 
position of the reel or whether the roll is full diam- 
eter or nearly consumed, 

For quick stops, generally called red-button stops, 
air pressure of a fixed predetermined value is applied 
direct to the pistons from the instant the red button 
is pushed until the press comes to rest. To maintain 
constant tension for normal running the pressure is 
automatically controlled. As the schematic drawing 
of Fig. 2 shows, the web travels over a floating roller 
which is free to travel through an are. An air piston 
or diaphragm motor exerts an adjustable pressure on 
this roller forcing it in one direction. The web is 
directed over this roller so that it tends to pull the 
roller in the opposite direction. 

Connected through linkage to the floating roller is 
a cam which operates an air valve to control the air 
in the pistons, thus obtaining automatic regulation 
of running tension. Any value of web tension be- 


Fig. 2—Diagram of running-belt tension control system 


tween the maximum and minimum requirements of 
the press are obtainable by manually adjusting the 
air pressure on the diaphragm motor. A remote con- 
trol station is provided for this, containing the nec- 
essary regulating valve and also a pressure gage 
which is a direct indicator of the web tension. 

To simplify the piping of these parts, the valve 
which is operated by the floating roller is a pilot 
valve requiring only 14-inch copper tubing. This 
pilot valve in turn operates a booster valve, which is 
contained in a box along with the necessary magnetic 
valves and main reducing valve, the box being located 
close to the pistons. 

Air supply is first brought to a main reducing 
valve. which will take a variable input: pressure but 
will deliver a constant pressure—normally 50 pounds 
—to the apparatus. On red-button stops this pres- 
sure is applied direct to the pistons by a magnetic 
valve which also cuts off the air circuit controlled by 


* the floating roller. For normal running where con- 


stant tension is required, the 50-pound pressure 
passes through another magnetic valve into the 
booster valve, where it is reduced in accordance with 
the regulation it gets from the pilot valve, and thence 
to the pistons. While the floating roller control will 
hold a web taut on normal deceleration, its response 
might not be quick enough on red-button stops to 
prevent some slackening of the web and it is for this 
reason that the separate red-button stop control is 
tised which-starts functioning at the instant the but- 
ton is pushed. This second magnetic valve is ener- 
gized only when the press is in motion and is closed 
when the press is at rest, thus conserving air and 
stretch in the belts. 
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Welded Flanges 


... Calculations and tests 
indicate no advantage 
of code-approved joint 
over simple butt weld 


By G. A. Brewer 


Consulting Engineer 
Laguna Beach, Calif. 


N .ORDER to compare the 
calculated and measured 
stresses in welded flanges, 
the small pressure bottle shown 
in Fig. 1, was tested, using 
strain gages affixed in critical locations. 
The tank is of the type used in the refining 
industry for the confinement of fluids and 
gases under moderate pressure and tem- 
perature. It is sealed by means of a steel 
jacketed asbestos ring clamped between 
the girth flanges. These are drawn to- 
gether by through bolts as shown in Fig. 2. 
The tank is designed to work at an in- 
ternal pressure of 267 psi and should with- 
stand an overload pressure of 650 psi be- 
fore failure. Referring to Fig. 3 the 
total force opening the flanges at 650 psi 
will be: 


p D?x 650 (27)? x 
eo 4 


=373 000 Ib 





where p = internal pressure of tank (psi) 
and D = diameter of tank subjected to 
pressure (in.). 

Two gaskets seal the tank on each side 
of the steel spacer. These gaskets com- 
prise an asbestos ring 0.125-inch thick by 
14-inch wide covered with a mild steel 
jacket. The gaskets then are quite rigid 
and it may be assumed for design condi- 
tions that the tank will leak when the 
bursting load is equal to the clamping load; 
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Fig. 1—Pressure vessel with strain gage measuring equipment 


Fig. 2—Flanges of vessel with strain gages cemented to weld fillets 
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thirty-six bolts, %-inch diameter NC 10 threads 
per inch, Class II fit are spaced around the center line 
of the girth flanges, tightening of which clamps the 
flanges down on the gaskets. The bolts are machined 
from 4140 steel having an ultimate tensile strength 
of 125,000 psi. For this study the threads and nuts 
of the bolts were lubricated with grease and graphite, 
the hexagonal nuts being inverted to minimize 
friction. 

Bolt loads and stresses may be calculated knowing 
the sealing load required as follows: 


_ burstingload 373,000 


Q= = = 10,350 lb 
no. of bolts 36 








Fig. 3—Above—Sketch of vessel with dimensions 


Fig. 4—Below—Flange bolt showing one of the two electric 
strain gages cemented fo a filed face 


i Q = 10,350 
~ yootarea 0.302 





= 34,300 psi 


where Q = tension load per bolt (lb) and f; = av- 
erage tensile stress in bolt (psi). 

The wrench torque required to tighten the 34-inch 
bolts to a tensile load of 10,350 lb may be calculated 
using the formulas given in Reference* 1 is 





dt 
T= a( te Rn ) 
2 
where 
T = Wrench torque (1b-in) 
d = Mean diameter of screw = 0.685-inch 
RFR, = Mean radius of nut face = 0.468-inch 


Bb Coef. of friction — 0.111. (Reference 1 table 24) 
Tan a = Pitch / (rd) 
» = Efficiency = 0.264 (calculated) 


Substituting, the wrench torque required to produce 
a bolt load, Q, equal to 10,350 lb becomes 


0.685 (0.0464) 
2 (0.264) 





T= 10,350[ +0.111 (0.468) | 


=1160 lb-in or 96.5 Ib-ft 


Two electric strain gages were attached to the 
center of one of the flange bolts as shown in Fig. 4. 
At a wrench torque of 100 lb-ft the surface stress on 
the side of the bolt facing the vessel wall was 55,200 
psi tension, while the outer surface of the bolt was 
found to be 16,050 psi, the average tensile stress in 
the bolt being 35,600 psi and the tensile load equal to 
9.302 (35,600) = 10,750 lb, agreeing closely with the 
theoretically predicted load of 10,710 lb for 100 lb-ft 
using the formula for wrench-torque value. 

The tank was then filled with water and pressure 
applied in steps until leakage occurred at 650 psi. At 
300 psi the average stress through the bolt had, due 
to bending from flange rotation, decreased to 34,200 
psi or a load of 10,300 Ib. At this bolt load, assum- 
ing it constant, leakage should occur theoretically, at 
about 648 psi internal pressure. 

Next step in the stress analysis of the pressure 
vessel is the investigation of the flange stresses and 
the vessel wall stresses, particularly at the weld fillets 


‘attaching the girth flanges to the shell wall. Bolt 


loads, being applied at a distance from the shell wall, 
force the flanges to rotate about a pivot point that 





* References are tabulated at end of article on Page 128. 
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Torque per unit length of flange centerline; 
i.e., locus of points O (Ib-in /in) 

M = Bending moment acting on the flange in a 
plane perpendicular to the plane containing 


may be assumed to be the center of gravity of the M, = 
radial cross section of the flange itself, point O in 
Fig. 5. The rotation of the flange causes the lower 


fibers to move toward the center of the tank and the M.. M causes the stresses f, and f, shown in 
upper fibers to move away. If the flange rotates Fig. 7 (Ib-in) 
through an angle @ then the strain at any fiber is @ = Angle of flange rotation (radians) 

= 6y/r, giving the distribution of stress shown in a = Distance from tank centerline of flange center- 
Fig. 5. line = 14.375 in. 

According to Reference 2 the moments and forces R = Total clamping force divided by the circum- 
as shown in Fig. 5 may be determined using the fol- ference of the gasket ring centerline, equals 


36 10750 / 2°r°13.375 —4610 Ib/in. 
F = Distance between assumed center of bolt load 
Q, and center.of clamping pressure assumed to 
be at the centerline of the gasket ring = 1.40 in. 
=i (R Z vy n= d = Distance from tank centerline to outer edge of 
1 


lowing formulas: 


M.=RF|_ 
Free 

















2Bc’ flange = 15.625 inches 
h = Height of flange — 2.68 inches 
e’ P.h h h, = Wall thickness of vessel = 0.375-inch 
M.=—( RF-M,- 5 = -M.5B) r = Radius from tank centerline to any differential 
area on the flange cross section (inch) 
f, = Tension stress (psi) 
M=M.a f, = Compression stress (psi) 
uw = Poisson’s ratio = 0.30 for steel 
es 12My E = Young’s modulus = 30 (10)* for steel (psi) 
faa @ c = Distance from tank centerline to inner side of 
c wall = 13.125 in. 
c’ = Distance from tank centerline to center of gas- 
_ Mo ket ring = 13.375 in. 
2BD 


Substituting in the foregoing formula for M,, 


p= {20-058 for this case 





ch? M.=1167 \|b-in//in. 

>. ae ss =144,700 for this case Similarly the torque per unit length of the flange 
12(1—y’) centerline, M, may be calculated: 
where 
13.376 1167 (2.68) 0.58 
=F | 4610 (1.40) — 1167 — = | 

M, = Torque per unit length of ring gasket center- 375 - 

line resulting from shell wall bending reaction =4070 Ib-in /in 

(Ib-in /inch) , 


The outside fiber stresses on the shell wall result- 
ing from the tightening of the flange bolts to 100 lIb- 
Fig. 5—Sketch of flange design, showing weld design, 
moment forces, and stress distribution 
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ft of torque may now be calculated. The section 
modulus is : 


.f 18 
=——(0.525)*=0.0458 in*/in. 


Za 
6 6 


From this may be calculated the unit fiber stresses, 


¢ M, _ 1.002 (1167) 











ae. : =25,400 psi 
h=343319 Z 0.0458 = 
12 (4070) (14.375) 1.34 
f= ae ( wi 375) 3 = 20,850 psi 
rin 19.2 (13.5) 0.174 


The wall fillet stresses are measured utilizing elec- 
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Fig. 6—Wall fillet stresses, comparing calculated with 
measured values using strain gages 


tric strain gages contrasted with calculated stresses 
in the sketch, Fig. 6. 


It is of interest to compare the flange stresses on 
the outside corners as calculated with the measured 
stresses utilizing the strain gages shown in Fig. 2. 
The flange stresses are calculated for the condition 
wherein the bolts are tightened to 100 ft-lb with a bolt 
load of 10,750 lb: 


12M,ay 12 (4070) (14.375) 1.34 





f= =18,000 vsi 


d 
hirin— 19.2 (15 .625) (0.174) 


The measured stresses for this condition range from 
8800 psi to 12,100 psi. 

If the center of pressure of the gasket is essentially 
at the same point as the mid thickness of the wall, 
under internal pressure the fillet stresses may be de- 
termined by adding the biaxial wall tension stress as 
determined by simple thin wall theory to the stresses 
already determined for the condition of. bolt tight- 
ened only. 

Results of this study indicate that theoretical 
flange stresses are in reasonable agreement with those 
measured on an actual vessel. It should be borne in 
mind that on this tank the bolt moment arm F varied 
somewhat as the edge distance in Fig. 5 fluctuated 
from 0.75 to 1.0 inch from bolt to bolt. The dimen- 
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sions in Fig. 5 were measured in the vicinity of the 
bolt pictured in Fig. 4 but nevertheless the influence 
of adjacent bolts affects the fillet stresses measured 
at the point opposite the strain gage equipped bolt. 

Thread friction is an item of great importance as 
can be seen from the formulas for bolt tension. The 
entire sealing ability of the tank and the resulting 
fillet stresses are a direct function of the friction co- 
efficient. In the case of this analysis the choice of a 
value of 0.111 was fortuitous. 

The center of pressure of the bolt tension was cal- 
culated from observed bending stresses. In this case 
the relative elasticities of the flange and bolt were 
such that very little center of pressure movement 
occurred. 

It should be noted that in the equations involving 
the solution for the wall moment M,, the nominal 
thickness of the wall h, = 0.375-inch is used whereas 
in the solution for the local stress in the wall at the 
flange fillet the local thickness of 0.525-inch is used; 
this is due to the fact that M, is a function of the 
overall wall rigidity whereas the stress is a function 
of the local wall thickness, i.e., section modulus. 

From the study it can be seen that there is no 
structural advantage favoring the more costly code- 
approved type of weld over the simple butt weld 
shown in Fig. 5. 
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Revises System of Tempers 


APID metallurgical advances and improved fab- 
ricating techniques during the past few years 
have served to magnify the inadequacies of the pres- 
ent temper designation system for aluminum and alu- 
minum alloys. One example of how the present sys- 
tem is unable to fulfill present requirements is found 
in alloy 24S, the most widely used wartime aircraft 
material. Government specifications recognize the 
fact that 24S-T flat sheet has higher properties than 
may result from heat treating a formed 24S-T part. 
Under the present system, however, designers have 
no way of distinguishing on the drawing boards what 
kind of 24S-T they mean. Other examples requiring 
need for beter temper designation system are found 
in the other forms in which aluminum is fabricated, 
including extrusions, tubing, wire, rod and bar, forg- 
ings, rivets and castings. 

In order to overcome such inadequacies in the pres- 
ent system and also to provide a definite pattern for 
future developments, a revised system of aluminum 
alloy temper designations has been developed by Alu- 
minum Co. of America, Pittsburgh. This new sys- 
tem, based on manufacturing techniques, becomes ef- 
fective on all company’s product shipments made on 
and after Jan. 1, 1948. Presentation of these new 
temper designations is available from the company in 
booklet form. 


MAcHINE DesicN—November, 1947 





nan ft} fe #t ah 


—A he bee < ce £22 Oleh 





PRODUCTION 
PROCESSES... 


Their Influence 
On Design 


ERHAPS least well known among the 
various forging methods is the proc- 
ess of roll-die forging often referred 

to by the trade as die rolling. An offshoot 
of the regular mill technique of hot rolling, 
die rolling offers the maximum in produc- 
tion speed, quality and low cost on ma- 
chine parts which fall within its scope. 

Unlike ordinary hot-rolling methods 
where multiple passes are employed to 
reduce a billet to the desired section, die 
rolling is limited to one stand or pass. Be- 
cause it is impossible to enter a previously 
die-rolled bar so that it matches the im- 
pressions in the rolls for a second reduc- 
tion, the process is in reality a finishing 
roll pass. Much as in ordinary rolling, 
also, die rolling is carried out with full 
length bars, eliminating much of the han- 
dling problem normally encountered in 
forging operations. 


Fig. 1 — Right — Complicated 
forgings like this crankshaft 
are produced with greater 
ease and better quality from 
die-rolled blanks, one _ of 
which is shown above 
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By Roger W. Bolz 


Associate Editor, Machine Design 


Part XXIX-Roll Die Forging 


Inherently fast, die rolling is well adapted to the production 
of preformed blanks for subsequent forging in closed impression 
dies or of parts which require only subsequent finish machining 
operations. Most widely used at present for preforming forging 
blanks, this method eliminates almost all except the final one 
or two drop-forging operations, brings the blank to the final 
die impression much hotter, improves grain structure through 
better working of the metal, and increases forging output tre- 
mendously. The blank produced for forging a crankshaft and 
the forged crankshaft are shown in Fig. 1 while the blank for a 
camshaft is shown in Fig. 2. 

Of primary interest to the machine designer, however, is the 
value of die rolling as a fast, efficient means for producing 
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Fig. 2—Right—Intricate engine camshaft forged from a 
special die-rolled blank shown at bottom 


Fig. 3—Below—Light plow beam finished complete ex- 
cept for bending to shape, and set of rolls used for pro- 
duction die rolling these parts in quantity 





finished or semifinished machine parts, 
Fig. 3. Recognition of its place in the mass 
production picture and design to utilize 
some of its many inherent advantages will 
assist greatly in achieving low-cost ma- 
chines. 

A die-rolling stand differs somewhat 
from an ordinary stand in that it must 
be extremely rigid with extra long windows 
to permit the use of rolls of varying dia- 
meters, it must have special fixtures to 
accommodate these various rolls, the drive 
arrangement must have variable speed, 
those in use today ranging from 20 to 60 
rpm, and the roll gearing must be such 
as to allow accurate registration of the 
impressions in the rolls. Rolls used at 
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present are usually from 16 inches in diameter to a maximum 
of about 32 inches. Impressions to suit the design required are 
machined circumferentially about the rolls, side by side, as 
many as the part width allows, Fig. 4. 

Length of the part determines the number of identical im- 
pressions to be sunk in one circular impression. Short parts 
have multiple impressions while long parts often allow no 
more than one. Present equipment with 32-inch rolls allows for 
rolling of parts up to 96 inches in length although to date the 
longest part produced measures 75 inches in length and weighs 
about 330 pounds. Smallest part rolled measures about 1% inches 
in length and weighs about 1% pounds. Maximum cross-sec- 
tional area which can be handled is about 23 square inches. In 
calculating roll grooves the dimensions of a part must be figured 
to hot size, allowing about 0.015-inch per inch for shrinkage 
on cooling. In rolling the largest sections and rolling from a 
large reduction to a small reduction, a groove somewhat longer 
than the part is required owing to slippage in the rolls com- 
monly referred to as contrusion. For sections running from a 
large area of small reduction to a small area of large reduction 
and straight sections of large reduction, the groove must be 
made shorter than required for the part owing mainly to forward 
slippage of the metal or extrusion. 

In operation, a preheated billet is reduced by ordinary rolling 
methods in several passes to form a leader bar similar in shape 
and possibly about 16 to 20 per cent larger than the largest 
section of the part to be die rolled. From the last stand this 
leader bar passes into the die rolling stand and emerges there- 
from as a string of parts, Fig. 5. Strings of rolled parts may 
run up to as much as 135 feet in length and, being accurately 
spaced along the bar, can be cold sheared to proper length 
rapidly. 

No upsetting of the metal takes place at any time in die 
rolling. As in plain rolling, working of the metal is entirely a 
matter of reduction. Reductions however, can be extremely 
severe Fig. 6, and can range up to as much as 75 per cent with- 
out complications. Largest reduction produced up to the present 
time has proved to be about 77 per cent. 
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Fig. 4—Set of roll dies, with five impressions, for pro- 
ducing a die rolled automobile axle blank 


Both flash and flashless parts can be readily 
rolled but reductions on flashless blanks are limited 
to a maximum of 48 per cent as against 77 for flash 
blanks. Too, flashed articles can be rolled to close 
tolerances owing to the fact that the metal is com- 
pletely confined within and fills the roll grooves at 
all times, excess metal at points of reduction being 
squeezed out as flash. With flashless rolling, how- 
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ever, though the bar is within the grooves at all times, 


it never crowds the edges, no flash is formed.and the 


part is smooth. Necessarily, therefore, the metal does 
not always completely fill the die impressions and 
much greater tolerances are required for such parts 
and use is primarily for forging blanks. 

Being strictly a mass production process, die rolling 
quantities must be large in order to obtain the eco- 
nomical advantages available. Ordinarily a minimum 
quantity on light articles would range around 100 
to 200 tons while for heavy or large parts this would 
increase to around 600 to 800 tons for an economical 
rolling. Gun barrels, for instance Fig. 7, are rolled at 
a rate of about 20 to 22 tons per hour with about 40 
to 42 barrels in a string. Automotive front axles, 
Fig. 8, being larger are rolled at a somewhat slower 
rate in number of pieces but by weight at a rate of 
approximately 40 tons per hour. About 250 tons of 
axles can be produced before redressing of the rolls 
is necessary. After one redressing the roll grooves 
ordinarily must be resunk. 

Of interest along with die rolling is the somewhat 











Fig. 5—Above—Leading rear 

axle blank emerging from roll 

dies. As one die groove 

wears, rolling is shifted to the 
next unworn groove 


Fig. 6—Left—Die rolled front 
axle blank for a commer- 
cial 3/4-ton truck 








similar one known as gap mill forging. 
Performed on what is known as a forging 
roll, Fig. 9, flashless parts can be pro- 
duced. Here, however, the roll dies are 
not continuous, the impression extends 
only over 50 to 75 per cent of the roll 
circumference and the remaining portion 
is cut away to form a gap for entry of the 
workpiece. Unlike die rolling the part is 
fed into the first impression and back, 
then rotated 90 degrees and moved to 
the second impression and back etc., in 
a step-by-step squeezing action, Fig. 10. 
Because of the intermittent operation, 
speed of the gap mill is necessarily slow 
and output lower than with die rolling. 

Because the work is rotated about a 
longitudinal axis during forging, the gap 
mill process is limited to those parts hav- 
ing a symmetrical shape throughout. Any 
symmetrical cross section that can be 
turned 90 degrees in forging can be 
handled—such as a square part incorpor- 
ating circular shoulders or necks. These, 
however, cannot be nearly as severe in 
reduction as with die rolling. As a rule, 
the minimum economical quantity of parts 
runs about 10,000 pieces. Smaller orders 
will not amortize mill costs. 

Although definite advantages are 











Fig. 10—Below—Progressive stages in gap Fig. 
Fig. 8—Automotive front axle showing die-rolled blank at poi — - ge ent shaft. .y = 
top and sheared blank at center. Finished axle shown be- 09 caste yi Pet easel swayed Bogen 

straightened, sheared, upset and trimmed welc 


low has been bent to shape, with opposite ends die forged 
to identical shape and machined oe Ce 

re gaine 
comp 
appli 
parts 
perie! 
accul 
chara 


DEs 
sign 
drive 
be co 
or th 
will d 
omy. | 


WU 
“== 


Oe 


ee ee ene 
en ee 


een 





eh 


Fig. 9—Forging roll or gap mill utilized for progressive 
forging of flashless machine parts. Automotive rear axle 
is shown being produced 
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SECTION A 


Fig. 11—Track sprocket rim produced by die rolling in- 


dicates the unusual design possibilities of the process. 
Finished rim is subsequently bent into circular shape and 
welded to the hub section to form a completed sprocket 


gained with flashless forgings, slower output as 
compared with die rolling and the limited range of 
application makes die rolling more promising for 
parts other than simple forging blanks. Again, ex- 
perience shows that die-rolled gun barrels permit 
accurate drilling with free-floating gun drills, a 
characteristic not always present in gap-mill forgings. 


DESIGN: As a general rule, parts of simple de- 
sign such as tie rods, tapered axles, gun barrels, 
drive shafts, and similar relatively plain parts should 
be considered as possibilities for either the gap mill 
or the die-rolling method. Quantity in such cases 
will dictate to some extent the feasibility and econ- 
omy. The greatest portion of parts of a more intricate 
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nature which can be completed or nearly completed 
will naturally fall into the die-rolling category where 
quantity makes it economically feasible, Fig. 11. The 
sheared flash line on such parts of course appears 
much the same as in ordinary forgings and must be 
taken into consideration. 

Length of parts to be die-rolled must fall within 
the present limitation of 96 inches, maximum. Cross- 
sectional area, also, must fall within the maximum 
allowable of about 23 square inches while reductions 
should fall within 75 per cent, maximum. Where design 
details not possible to roll are necessary such as 
on the front axle ends, Fig. 8, stock can be allowed 
and shaped in rolling for subsequent die forging. 

As a rule, die rolling from flats presents the most 


Fig. 12—Below—Cable bolt has the head formed in a steam 
hammer and the gear shift lever, above, has the ball end 
forged prior to completion on the gap mill 














difficulty and from rounds or squares, the least, There- 
fore, substantially flat parts should be avoided wher- 
ever possible for maximum economy. 

Radii specified on die-rolled parts should be gen- 
erous especially where reductions take place along “he 
length of parts. The minimum edge radii which c. 1 
be held in production is 1/16-inch. Wherever possible 
1/8-inch minimum radius is preferred. To simplify 
the rolling process generous draft should be allowed 
wherever possible. Minimum draft angles which 
should be specified range from 2 to 4 degrees on a 
cide. 

Ordinarily, abrupt changes in cross-sectional de- 
sign permitted by die rolling cannot be handled with 
the gap mill. Where such part designs are necessary, 
the special features must be drop forged, Fig. 12, 
and the shank ends can then be completed by reduc- 
ing in the forging roll. 


MATERIALS: Various types of materials which 
can be handled in die rolling and gap mill forging 
naturally parallel those outlined in the previous 
articles on hot upsetting and die forging. Actually 
some metals which offer great difficulty in die 
forging, such as AISI-6412, present little difficulty 
in die rolling. These tough steels that resist proper 
breaking down and working prior to finish die forg- 
ing are readily rolled into blanks that conform 
closely to the finished shape, simplifying the final 
forging operation. Such steels, too, can be readily 
handled as finished or semifinished die rollings. 

Temperatures used in die rolling closely follow 
those employed in ordinary rolling practice. Highest 
temperature used is about 2100 F. Average steel 
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parts are rolled at a temperature of about 1900 F 
with small parts running up to 2000 F and some- 
times a little more. 


TOLERANCES: In general, flashless blanks or 
parts cannot be held to close tolerances in die roll- 
ing and for obvious reasons their use as blanks does 
not necessitate the accuracy of finished or semi- 
finished work. With flashless gap-mill parts, how- 
ever, accuracy comparable to that of die forgings can 
be achieved and is satisfactory for parts which require 
subsequent finish machining on portions to be fitted. 

In die rolling, average diameters can be held to 
plus 1/32-inch and minus 1/64-inch, Fig. 13. On 
large diameters, however, greater leeway is necessary 
and tolerances of plus 3/32-inch and minus 1/32-inch 
are normally employed, Fig. 14. Normal length and 
width tolerances for various sections can be readily 
noted from Fig. 6, 13 and 14. Tolerances on flash 
portions follow closely those outlined in the previous 
articles on die forging and hot upsetting. 

Finish quality on both die-rolled and gap-mill forg- 
ings parallels that of hot-rolled upset and forged 
parts. Surface finish is suitable for most parts and 
as with any hot-worked material where extremely 
fine finish and close tolerances for fitted portions 
are necessary, machining operations must be em- 
ployed as usual. 


Collaboration of the following orgunizations in the 
preparation of this article is acknowledged with much 


appreciation: 

Republic Steel Co. (Figs. 1 through 8, 11, 13 and 14) 
Cleveland 

Crucible Steel Co. of America Midland, Pa. 

Ajax Mfg. Co. (Figs. 10 and 12) . . Cleveland 


Fig. 13 —. Above—Automotive 
rear axle shaft, die rolled 
from 8640-H steel, illustrates 
tolerances held on average 
diameter work 


Fig. 14—Left—Rear tractor 
axle, die rolled from SAE 
3140 steel, showing toler- 
ances held in rolling large 
diameters 
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By T. L. Sherman 


Chief Engineer 
Diesel Engine Div. 
The Steel Products Engineering Co. 
Springfield, O. 


























Fig. 1—Basic Michell-Crankless 

engine mechanism from which 

subsequent slant mechanism de- 
signs have been developed 


Slant Mechanisms—Principles and Application 


ROM time to time, more or less serious attempts 
have been made to design engines of more 
compact shape in which the utilization of space 

is a definite objective. Mostly these fall into the 
class of what are frequently referred to as “round”, 
“barrel”, or “revolver” engines. In barrel-shaped en- 
gines the cylinders are arranged parallel to and sur- 
rounding the main shaft. Generally, the mechanism 
involves the action between a guided reciprocating 
element and a surface fixed to the shaft to be rotated. 
These constructions can be classified into two gen- 
eral types: 


1. Those in which the working surface attached to 
the main shaft lies completely in a plane ar- 
ranged obliquely to the axis of shaft rotation 

2. Those in which the surface is a cam-shaped track 
formed to suit the motion desired. 


This article in particular concerns engines of: the 
first type. The cam engines, type 2, have similar limi- 
tations to ball and roller bearings and are most suit- 
able for small pumps, variable-speed hydraulic me- 
chanisms in the small sizes, maybe small gasoline 
engines, etc. The author does not consider them 
suitable for “man-sized’” engines or machines. 


One of the best known mechanisms of the kind un- 
der consideration (the first type) is the Michell- 





BASED ON a recent SAE paper, this article 

recounts the difficulties and successes ex- 

perienced in applying the slant principle to a 
new lightweight aircraft diesel engine 





Crankless, the invention of A. G. M. Michell of Mel- 
bourne, Australia. This consists basically of a guided 
reciprocating piston unit A, Fig. 1, engaging by means 
of universally mounted slipper elements B with flat 
surfaces C obliquely disposed to the axis to power 
shaft D. The member containing the surfaces C is 
called a slant, which has become generally regarded 
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as an apt descriptive name. This slant member is 
fixed on the main shaft and rotates with it. The 
hemispherical pivot surface on the back of the slip- 
per element permits oscillation in the socket E and 
allows its flat bearing face to follow the varying pre- 
sentation of the slanted surface. 

Guidance of the reciprocating unit straight-line 
motion is effected by the circular walls of the cylinder, 
The success of such a mechanism depends on the effi- 
ciency (or absence of undue friction) of the slipper 


Fig. 2—Two typical examples of wobble-plate mechanisms 











element as a bearing on the slant surface andtof the 
guidance. The slipper elements used are pivotally 
mounted unsymmetrically with respect to their flat 
segmental-shaped bearing surface and so are enabled 
to function in similar fashion to the pivoted pads in 
thrust bearings of the well-known Kingsbury or 
Michell type. Such slipper elements are able to ac- 
commodate themselves to the variables of load, speed 
and viscosity of lubricant and are probably the most 
effective bearings known. While detail difficulties 
arose from time to time in their practical applica- 
tion to Michell-Crankless machines there never has 
been a case where the magnitude of the frictional 
resistance of the slipper element was responsible for 
poor preformance. 

The reciprocating unit in these machines has true 
harmonic motion. The combined kinetic energy of three 
or more equispaced units is of constant magnitude 
so that the total inertia effect may be likened to that 
of a flywheel. There is also the valuable considera- 
tion that perfect theoretical balance is obtainable 
since the moment of the mass acceleration of the 
pistons is of unvarying magnitude and can be accu- 
rately offset by choosing the dimensions of the slant 
member so that its product of inertia (tendency to set 
itself normal to the axis of rotation) is exactly equal 
thereto. This is a comparatively simple estimation. 

The second general class of mechanisms coming 





Fig. 3—Above—Two stages in the development of the 
Michell-Crankless engine, showing guide bush in view (b) 


Fig. 4—Below—Original Michell-Crankless opposed piston 
engine mechanism. Right-hand piston is not shown, the 
unit at left being a scavenge piston 


within the type 1 classification are those frequently 
referred to as “wobble-plate” engines, Fig. 2. These 
involve the use of a nonrotating oscillating member 
F with which the piston elements G are connected. 
The oscillating member conveys the load applied by 
the piston to the obliquely disposed surfaces H at- 
tached to the main shaft K. It will be realized that 
there is tremendous scope for ingenuity in the means 
for attachment of pistons to the oscillating part, the 
form of the latter and in the type of bearings pro- 
posed for coaction with the slanted surface. The re- 
cords of the patent office provide ample evidence of 
the variety of constructions which suggest themselves 
to inventors. 

In most cases the oscillating member is a star- 
shaped piece or assembly carrying the loads imposed 
by the pistons in cantilever fashion to a center boss 
containing the slanted bearing system. For small 
gasoline engines and other low-pressure machines 
there seems reason to believe that sufficient strength 
and stiffness of the oscillating member can be 
secured. The author is of opinion, however, that 
the loads imposed by diesel engines are too great for 
this type of structure. It will be noted that in these 
engines the oscillating member (wobble plate) is, 
from a dimensional standpoint, the major part in the 
mechanism. The slanted surface which performs the 
principal function in the motion conversion becomes 
restricted in dimensions and is frequently much dis- 
guised. Furthermore, the leverage involved increases 
materially the magnitude of the loading applied to 
the obliquely disposed bearings. Many of the me- 
chanisms proposed involve the use of ball or roller 
bearings which in themselves introduce speed and 
load limitations, particularly when the nature of the 
dynamic or shock loadings imposed by engines is con- 
sidered. 

Since the type of engine now known by the simple 
name “slant” originated in the Michell-Crankless sys- 
tem, it is of interest to look briefly through the 
changes in construction which took place during that 
development. Referring to Fig. 3, the simple arrange- 
ment shown at a was that used in the first M-C en- 
gine constructed (1922-23). This engine gave a good 
account of itself in competition with engines of its 
day but its shortcomings were always appreciated 
by the author, who designed it. Lubrication of the 
slipper elements was effected by jets of oil directed 
to the slant surface from the end walls of the slant 
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case. The result was the existence of a terrific oil 
storm within the close confines of the comparatively 
smal! chamber through which the reciprocating units 
moved. Prevention of overoiling of cylinders was a 
constant problem. When the cylinders overoiled, the 
mechanical efficiency was good, and vice versa. This 
engine always overoiled to some extent but in usable 
condition the friction of the cylinder wall guidance 
was excessive. The lateral reaction from slipper- 
slant coaction in the M-C system is an unvarying 
proportion of the load applied and so is much greater 
than the side loading carried by pistons in the con- 
necting rod-crankshaft arrangement. 

Immediately after this experience, two larger (in- 
dustrial type) engines of identical size were put in 
hand. These were constructed in such a way that a 
comparison could be made between performance with 
and without the use of a guiding bush B, Fig. 3b, 
which could be amply lubricated and enabled the cy- 
linders to be protected from direct exposure to slant- 
case conditions. The results were so favorable to the 
use of the bushing that it became standard practice 
on all engines thereafter. Bearing conditions in these 
bushings are favorable to low friction since the di- 
rection of load rotates uniformly, bringing about a 
combination squeeze-sliding action. By independent 
test, overall mechanical efficiencies of four-cycle en- 
gines as high as 93 per cent are on record. 


Conventional Mechanism Is Stiff Competition 


Despite many technical and operating successes, 
the introduction of this type of engine lagged until 
it became obvious that, considered as a direct replace- 
ment of the well-entrenched crankshaft system, the 
road ahead was too difficult. The different form of 
engine necessitated new arrangements of valve oper- 
ating mechanism for the accepted poppet valve sys- 
tem ‘and presented problems in accessibility which 
more than offset the compactness, balance, etc., of- 
fered by the Michell-Crankless system. 

Looking over the engine field it was decided to ap- 
ply the mechanism to a desired type of engine for 
which the crankshaft system was ill-fitted. The op- 
posed-piston diesel engine was the choice. Experience 
with the first engine of this type proved it was nec- 
essary to free the piston proper from the guided re- 
ciprocating unit, otherwise ring troubles and head 
failures occurred. The engine was refitted as shown in 
Fig. 4 and ran more then 2000 hours on the test stand 
at Canton, Massachusetts. 

Returning to Fig. 3a and the small detail at right, 


_it will be seen that the area of the section of the re- 


ciprocating unit where it embraces the periphery of 
the slant, called the bridge, is a compromise between 
the size of the slipper pad and the stiffness required 
of this section to handle bending moments arising 
from lateral reactions from a slipper-slant coaction. 
In view of the fact that it is not practicable to provide 
a guiding surface on the slant side between ends of 
cylinders, the inward-directed reactions impose a con- 
siderable bending moment on the connecting portion. 

Under the light loading of, say, an automobile type 
gasoline engine this compromise can be readily ef- 
fected within the diameter of the piston. With diesel 
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Fig. 5—Alternative means for providing adequate guid- 
ance of sliding member in single-ended slant mechanisms 


loading, however, larger slippers as well as greater 
bridge stiffness are needed. This forced an enlarge- 
ment of the bridge section beyond the cylinder di- 
ameter and increased the overall length of the recip- 
rocating unit, as indicated in Fig. 4. 

In examining the application of the double-ended 
guided reciprocating unit to the opposed-piston ma- 
chine, it will be seen that it has undesirable extension 
beyond the slantcase. At the front or scavenge end 
of the engine, these extensions may be used to mount 
pistons for pumping scavenge and charging air, Fig. 
4. If this type of pump were not desired, these ends 
would be of no particular use. Consequently, atten- 
tion became concentrated on what may be termed 
“single-ended”’ construction. The Sterling Engine 
Company adopted the arrangement shown in Fig. 5a 
for the engines which it manufactured and sold. The 
author prefers the scheme outlined in Fig. 5b. Both 
of these are “bridge-guided” or crosshead construc- 
tions involving the use of bars attached to the walls 
of the slantcase. Other methods of guiding the bridge 
end have been tried out without success. In retrospect 
it will be realized how far the development has de- 
parted from the original form of Michell-Crankless. 
This is by no means unusual in engineering develop- 
ments but there always comes a time for a halt to 
be called and serious consideration given to the course 
ahead. 

About this stage the author discussed with the 
U. S. Navy Department the design of an opposed- 
piston diesel aircraft engine of 2000-hp take-off ca- 
pacity to weigh one pound per horsepower. The prob- 
lem demanded a “stop, look and listen” attitude if 
the best results were to be achieved. The crosshead 
type of construction into which Michell-Crankless had 
gravitated was definitely out. The bridge end of 
the reciprocating unit was unduly heavy and the 
structure supporting the guidance also unwieldy. 
There was the further fact that the barrel type of 
engine was basically multi-cylinder yet practically all 
of the engines which had been built were of the four- 
cylinder pattern. Investigation indicated that at least 
eight and probably nine cylinders could be arranged 
within the same space requirement as the four. The 
essentials of two slants and one main shaft were 
a fixed condition independent of the number of cy- 
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linders used. Length, also was not affected. 

Finally it was decided to build an engine with nine 
equispaced cylinders serving 18 pistons of 6 inch di- 
ameter by 8 inch stroke, giving a displacement of 
4070 cubic inches. A mechanical arrangement was 
decided upon which retained the good points of the 
Michell-Crankless system but avoided the individual 
crosshead construction. This consisted basically in 
the use of two slant plates a, Fig. 6, attached to the 
ends of a stiff tubular shaft b supported in two bear- 
rings d only. Each set of pistons e was connected 
by short ball-ended rods f to a “cage” member g 
located on bearing h parallel with the inclined surface 
on the slant. The cage member has the same oscil- 
lating, nonrotating motion as a wobble plate but dif- 
fers in that the piston loadings are transferred di- 
rectly to the slipper-slant coaction with the cage, 
providing lateral guidance only. One cage therefore 
serves the same purpose as nine sets of crossheads. 
The reaction forces applied to the cage are compara- 
tively simple, being always parallel to the surface 
of the slant as shown in Fig. 6 and combined with a 
tangential opposing reaction to the torque applied 
to the slant. 

It is pertinent at this stage to examine briefly the 
dynamic conditions existing in such a construction. 
For true universal.motion the locus of any point on 
the oscillating plane, when projected on to the normal 
plane X-X passing through the center of oscillation, 
describes a circle of diameter equal to R (1—cos?z) 
uniformly at twice shaft speed and in the same direc- 
tion of rotation. The projection of this rotating point 
on a line tangential to the radial position has true 
harmonic motion. The summation of the directional 
inertia due to three or more equispaced harmonic mo- 
tions is zero. Inferentially the total tangential effect 
for the whole symmetrical plate and the nine equi- 
spaced rod ends is zero and there is no resultant ro- 
tational inertia force. Since the cage is a symmet- 
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Fig. 6—Left—Basic slant- 
cage mechanism 
adopted for opposed- 
piston lightweight air- 
craft diesel engine 


Fig. 7—Below—Torque 

reaction system using 

three equally spaced 
sets of guides 





rical member about the center of oscillation, it can be 
readily observed that there are no unbalanced radial 
forces. 

Inasmuch as the displacement of the center of the 
piston rod socket in cage from the center of the locus 
of its rotation movement, coincident with cylinder 
axis, is always constant, the angularity of the rod, 4, 
will never change. The projection of its length, there- 
fore, on the cylinder axis will remain fixed and there 
will be no secondary effect on the motion of the piston 
by reason of piston rod angularity. The displacement 
S of the socket from the central plane X-X is equal to 
R sin «cos @ (# being the angle of rotation of the main 
shaft), so that the motion of the socket referred to 
the cylinder axis will be of simple harmonic character. 
The movements of all pistons are identical and equiv- 
alent dynamically to the Michell-Crankless system. 

When oscillating in true universal motion, the mo- 
ment of mass acceleration of the cage member is of 
constant magnitude and may be likened to a rotating 
slant but of opposite sign. Rotationally there are no 
changes in its inertia and consequently no effect what- 
ever on the character of the torque curve. 

In the actual engine it was decided to remove the 
effect of the oscillation of the piston rod ball end from 
the slipper pad pivot. To do this it was necessary to 
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displace the rod socket from the center plane of the 
cage. This changes the shape of the locus of move- 
ment of the socket into approximately a large circle 
at inner and a small circle at outer end. Investiga- 
tion will show no appreciable changes in rotational 
inertia of the cage system are involved and the effect 
on the basic harmonic motion of the pistons is neg- 
ligible. If the two opposing piston and cage inertia 
systems were in phase, the engine balance would not 
be concerned with variations from the true harmonic 
so long as the motions of the pistons were identical. 
Only the out-of-phase effect of the irregularity need 
be considered, therefore, which makes it even more 
negligible. 

In the balancing of the engine the shaft-slant as- 
sembly can be balanced on a dynamic balancing ma- 
chine. This will also take care of the phase displace- 
ment of the slants. The moment of the mass accel- 
eration of each piston, rod and cage assembly can be 
calculated accurately and correction for the phase 
displacement of the two systems obtained by the 
drilling of suitably-placed holes in the slant members 
after the slant-shaft assembly has been balanced. 
With the exception of the negligible rod effect, the 
balancing forces are of the first order and so may be 
completely balanced. 


Unbalanced Condition Caused Trouble 


As originally constructed, the cage member was 
located radially on a journal bearing attached to the 
slant as shown in Fig. 6, and the simple rotational 
control of a block sliding between flat plates attached 
to the bottom of the slant-case was adopted. This 
was done with knowledge of the unbalanced system 
which would result. The effect is similar to that pro- 
duced in a Hooke’s or Cardan joint. However, the 
cage member itself was comparatively light and it 
was figured that the forces could be handled. The 
test bed quickly disproved this contention since there 
occurred a very definite resonant condition within 
the range 1100-1200 rpm, which was destructive of 
the tangential control parts and of the mounting 
formed on the wall of the slant-case. Up to this 
speed and beyond, the engine ran smoothly, but since 
the resonant speed range could not be run through 
without trouble it was necessary to modify the con- 
struction so as to produce uniformity in the oscilla- 
tion. 

If 2 point on the central plane of the cage be ob- 
served in a radial direction looking inward toward 


Fig. 8 — Torque reaction 

system as finally devel- 

oped for opposed-piston 
aircraft diesel engine 
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tiie main shaft, the locus of movement is a lemniscate 
(shaped like «), Fig. 6. If the cage member were 
coimpletely free of all friction and not subject to a 
torque reaction, it would float with all points follow- 
ing the locus described. Tangential control can there- 
fore be effected by the provision of lemniscate-shaped 
guide plates coacting with a roller mounted on the 
cage. If such a cage be subjected to torque condi- 
tions, the guide plates will carry such torque reac- 
tion without permitting the cage to be forced from 
its desired natural movement. 

The engine was then fitted with three equispaced 
sets of torque reaction plates, shown in flat develop- 
ment in Fig. 7, using only that portion of the lemnis- 
cate in each suitable for such purpose. It will be 
noted that the ends of the complete lemniscate are 
roughly circular. Since concern is only with tangen- 
tial components no reaction in the plane of the cage 
is possible at dead-center positions. This arrange- 
ment proved more satisfactory than the flat guide but 
demanded great accuracy in manufacture and much 
compensation for possible cage movements laterally. 
The principal functional weakness lay in the fact that 
the roller r had to change its direction of rotation at 
each coritact with a plate. At the higher engine 
speeds the arrangement proved impracticable. 

The next arrangement tried out avoided the change 
in direction of roller rotation and simplified the ac- 
curacy problem. The scheme is outlined in Fig. 8. By 
using guide plates on only one side of the midplane 
of oscillation X-X, each roller contacted one guide 
surface only, always in the same direction. Related 
contacting of adjacent rollers only was involved so 
that there were no cumulative errors to be concerned 
about and lateral displacement of the cage had little 
effect. Nine equispaced rollers were fitted to the cage 
(i.e., adjacent to each piston rod socket). Referring 
to Fig. 8 it will be noted that at the instant roller 1 
was at the end of its movement, the rollers 9 and 8 
were in the positions indicated and carrying torque 
reaction. Rollers 2 and 3 were just free of the op- 
posite guide plates used for motoring or reverse 
torque under light loads. As the motion proceeds, 
roller 8 will leave its guide and move out into space. 
Number 9 will carry on alone until number 1 picks 
up. It will be noted that for the 40-degree spacing 
of cylinders (or rollers) the roller is moving parallel 
to its guide plate when contact takes place. This 
gives a smooth pickup, so much so that when the en- 
gine is running not the slightest shock can be felt 
immediately behind the point at which contact takes 




















place. The sound from these rollers when the guide 
plates are directly mounted on the slantcase wall 
(worst possible condition for noise) is of a whirring 
nature and is not noticeable in this aircraft type en- 
gine. In a commercial engine the guide plates can 
be much more favorably located. 

This torque reaction system proved highly satis- 
factory and there have been no cases of direct roller 
trouble. The cage location bearing attached to the 
slant, however, was of large diameter and proved 
sensilive and unreliable at the higher speeds. After 
several modifications this was finally removed in favor 
of a fixed spherical mount as indicated in Fig. 9. This 
mount is now regarded as one of the most substantial 
detail developments and has done much to provide a 
very practicable, efficient construction. Its location 
of the cage is independent of shaft movements and 
has fixed, definite relation to the position of the 
torque guide plates. During assembly the cage can 
be held on this member in the plane normal to the 
shaft axis and indexing of rollers and guide plates 
checked in place. This is a valuable feature for large 
engines or where new guide plates or rollers are fitted 
in the field. Undersoperating conditions the reactions 
parallel to the slant surface applied througm®the cage 
to the spherical surface of the mount do not involve 
relative motion between the parts, there being merely 


Fig. 9—Detail of the actual slant-cage construction, show- 
ing spherical mount design used in opposed-piston engine 
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a shift from point to point around the mount. The 
friction involved is therefore an absolute minimum. 
The tangential torque reaction load is only of the 
order of 3500 pounds in this engine and the roller 
transference -is definitely a low-friction proposition. 
Owing to the small angles at which the piston rod 
operates, the side loads applied to the pistons are of 
negligible magnitude. 

In view of the low weight limitation, the slant mem- 
bers presented one of the most difficult design prob- 
lems in the engine. No previous design practice as 
to minimum dimensions, stiffness, etc., existed. Since 
the load is transferred close to the perimeter any 
stiffening metal added in that vicinity brought about 
a rapid increase in total weight so there was a natural 
tendency to keep this at a minimum. There was also 
the desire to provide a hardened surface for the flat 
slipper track. The first slants were SAE 4620 steel, 
with carburized track. These lasted comparatively 
few hours before cracks appeared. For the next slants 
the sections close to where the major combustion load 
was applied were increased. The material was 
changed to SAE 4340 and the flat surface was flame- 
hardened to 50-55 rockwell C. Two of these slants 
performed very well and ran out the tests on the first 
engine. When the next two engines were put in hand 
the specification was repeated but none of the five 
slantg made for them ran more than 20 hours before 
cracking. There then ensued a long fight to hold 
weight down and retain some hardness on the slipper 
track. 


Difficulties of Slant Design 


Looking back, it would probably have been wiser 
to have ignored the weight problem and retraced 
steps at a later date. However, as is frequent in such 
developments it was always felt that the solution 
was at hand. The time required to obtain material in 
war time (despite a good priority rating), and to ma- 
chine and assemble took many months for every 
change. Many ideas were tried out, including chrome 
plating of slipper tracks, nitrided slipper tracks, shot 
blasting, various materials—SAE 4340, 3250 and 4820. 
In the case of chrome plating, the bonding was unable 
to cope with the flexure of the surface. The nitrided 
surface also spalled, although it might have been sat- 
isfactory with further annealing. Much was expected 
from shot blasting but one slant cracked after 6 hours 
running, the other at 45 hours. As is now known, the 
part had insufficient fatigue strength in the heavily 
loaded area. The piston load applied to the slant is of 
the order of 15 tons. These slants weighed from 125 to 
150 lb each. Finally the slant weight was brought 
up to 175 lb and results have since been completely 
satisfactory. Two slants of SAE 4340, 36 rockwell C 
in the engine now on test stand have been in use for 
the past couple of years. Two others of SAE 4820 
with gas carburized tracks have also stood up well. 
The problem was of course interrelated with that of 
the slipper pad. The necessity for specifying a hard- 
ened track also became of lesser importance. 


The piston rod is mounted at both ends in spherical 
(Concluded on Page 186) 
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Solution of Equations Simplified 


... by following the routine procedure explained in this 
article. Roots of any high-degree algebraic equation 
may be found to any desired degree of accuracy 


By Albert S. Goodrich Jr. 
Design Engineering Dept. 
Arma Corporation 
Brooklyn, N. Y. 


IGH-DEGREE algebraic equations frequently 
H arise in stability, mechanical vibration and 

electrical oscillation problems. There may be 
six or eight complex roots along with the real roots, 
and the more common methods of solution may prove 
unsatisfactory. A powerful means of solving such 
equations is available in Graeffe’s root-squaring meth- 
od, which is the subject of this article. 

By this method of solution neither graphing nor a 
predetermination of any of the roots is necessary. No 
matter what the combination of real and complex 
roots is, all can be determined immediately to any 
degree of accuracy. The procedure is routine and de- 
pendent on little theory. 

The basic operation is the transformation of the 
original equation into a new equation whose roots 
are so widely separated as to be determinable indi- 
vidually. Considering the general equation 


x"+ Aix" + Aox"?+..... a, ee ae ee (1) 


let it be assumed that the roots are real and unequal 
and, with their signs changed, designated by a, b, c, d, 
ete. These are called the “Encke” roots. Moreover, 
let |a| > |b] > |c| > |dj, ete. Now the relationships 
existing between the coefficients and roots of an alge- 
braic equation may be expressed as follows: 


If the coefficient of the highest-degree term of an 
algebraic equation is unity, then the coefficient of the 
second highest-degree term is equal to the sum of 

’ the roots with the sign changed; the coefficient of the 
third highest degree term is equal to the sum of the 
products of the roots taken two at a time, etc. 


Using these relationships, Equation 1 may be writ- 
ten 


x"+[a]x"+-[ab]x™- 2+ [abc]x" 3+. . .=0............--.. (2 


where [a] denotes the sum of the roots a, B, c, etc., 
{ab] denotes the sum of the products of the roots 
taken two at a time, etc. If a” + b™ + c™ +... be 
represented by [a™], then 
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x*+[a™)x""+-[ab™]x"-2+. . .=0........... wai (3) 


This is Equation 1 transformed so that its roots are 
the mth power of the original ones. Actually, it is 
convenient in the numerical computations to make 
this transformation with m = 2 and to repeat this 
transformation several times. 

If the original equation is squared after it has been 
rearranged to have all even power terms oppose all 
odd power terms, 


(x"+ Aox" 2+ Agx™ 4+... .)?= 
— (Ayx"+ Agx"3+ Asx t+. oe eee ee (4) 


and if like terms are collected, 


x2" — (A—2A2)x?"2+ (A2—2A,A;+2A,)x™" 4—., .=0 (5) 
Letting y = —x? in Equation 5 gives 
y"+ (Av—2A2)y""!+ (A?—2Ai1A3+2Aia)y"*+. . .=0. (6) 


Because the roots of Equation 1 are —a, —b, —c, etc., 
and y = —2?, the roots of Equation 6 are —a’, —b’*, 
—c?, etc. ‘The equation whose Encke roots are the 
squares of the Encke roots of Equation 1 is then 


x+[ +A¥ xray +A,’ xn? +A;? xnr-3 
[| —2A: —2AiA; —2A:A, 
+2A, +2AiA; 
—2As 
beg Maat ckoiccierdxia ko cdertatde GeeENeaes (7) 


A. glance at Equation 7 discloses that an equation 
whose roots are the squares of the roots of another 
equation may be formed in an orderly fashion by fol- 
lowing this rule: 

The coefficient of any term in the new equation is 
formed by adding to the square of the corresponding 
coefficient in the original equation twice the products 
of the coefficients equally removed from the original 
coefficient, these being taken with the sign alternate- 
ly (+) and (—) down the columns. 


Equation 7 may be written 
x"+B, nt Box 24+ Byx™ 3+. EE oO a ae .. (8) 


where B, = A,” — 2A2 








B, = A,? — 2A4,A3 + 2A, ‘ 
B, = A;” — 242A, + 24,A;5 — 24g, etc. 

If the transformation is carried out several times, 
and if Equation 8 represents the last transformation, 
the relationships existing betweer the roots and co- 
efficients of an algebraic equation can again be used. 
Comparing Equations 3 and 8, the following relations 
hold: 


B,=[a™|=a"+b"+c"+.... 


B.=[a"b"]=a"b"™+b"c"™+a"c"+.... 


c* 


=anb"(1+—— + +e.) ete. 
a™ b™ 


When the roots have been squared several times, m 
will be large enough to make the ratios b”/a”, c"/a”, 
etc., negligible because |a| > |b| > |e|, etc., and the 
ratios are small] compared to unity. Then it is pos- 
sible to write 

B,=a™ 


B.= a™b™=B,b™ 


B;=a™b"c™=B.c", etc. 


From which _ 7 


1 
log B, 


’ 





a=B,/™ log a= 





B, \¥m 1 
b= ( : ) log b=——-(log B,—log B:;) 
B m 





1/m 1 
c= ( a ) log c=m--—(eg B—log B:) 
B, m 


These equations can be solved by logarithms as indi- 



































TABLE I 
Coefficient of 
i x3 x? x! x? 
1 1.00 —2.60 0.793 0.805 
1.00 6.74 0.626 0.648 
—1.58 * 4.18 
2 1.00 5.16 4.81 0.648 
1.00 26.7 23.1 0.420 
—9.6 —6.7 
4 1.00 17.1 16.4 0.420 
1.00 292 268 0.176 
—33 —14 
8 1.00 259 254 0.176 
1.00 67000 64500 0.031 
—500 —1000 
16 1.00 66500 63500 0.031 
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TaBLe II 















































Coefficient of 
m x4 x3 x? x! x? 
1 1.00 —4.87 2.36 9.38 1.15 
1.00 23.7 5.58 88.0 1.32 
—4.7 91.3 —5.4 
2.3 
2 1.00 19.0 99.2 82.6 1.32 
1.00 361 9840 6820 1.74 
—198 —3140 —260 
4 1.00 163 6700 6560 1.74 
1.00 26600 44.9 x 106 43.0 x 108 3.03 
—13400 — ww - 2 Je 
8 | 1.00 13200 42.8 x 106 43 x i 3.03 











cated, or by successive square roots, for the absolute 
values of the original roots of Equation 1. 

The root-squaring process is repeated over and over 
until the doubled products no longer affect the co- 
efficients of the next equation. The more widely sep- 
arated the original roots are, the sooner this will 
occur. Three examples will be given to show applica- 
tions of the method. 


EXAMPLE 1—-REAL AND DISTINCT Roots: Equation 
to be solved is as follows: 


x8— 2.60x°+0.793x+0.805=0 


Detached coefficients are used in a tabular form, 
TABLE I. A 10-inch slide rule has been used for all 
computations. 

In the table the coefficients of the original equation 
are written opposite m = 1. In the second row are 
the squares of the original coefficients. The third row 
contains minus twice the doubled products equally re- 
moved from the original coefficients. The fourth row 
consists of the sums of the second and third rows; 
these are the coefficients of the first transformed 
equation (Equation 7). The table is carried out 
until m = 16. For m = 32 the doubled products 
would be negligible. From the final line of the table, 
B, = 66,500, B, = 63,500 and B, = 0.031, therefore 





log ane SOOO = 0.301 +. [a]=2.00 
log pal sr 66500 _ 001 *. [b]=1.00 


_log 0.031—log 63500 


=—0. . [e]=0.403 
16 0.395 .. [c]=0 





log c 


The signs of the roots may be determined by sub- 
stituting + values of the roots in the original equa- 
tion or, in this case, noting that since the sum of the 
roots with the sign changed is — 2.60, the roots must 


be +1.00, +2.00, and —0.403. Frequently it is ad- 
(Continued on Page 182) 


MacHINE Desicn—November, 1947 











ve 











MACHINE DESICH 

















Broader Outlook Leads to Better Recognition 


Designers have long felt that the financial recognition of their efforts 
is not on a par with their responsibilties. Fresh evidence to support this 
view is revealed in a report recently issued by the Engineers Joint Council, 
on the 1946 survey of the engineering profession. Based on returns re- 
ceived from 47,272 engineers, the report brings out a number of highly 
significant facts relating to the economic status of engineers. 

Particularly illuminating are the figures for salaries paid to designers. 
For example, the median base monthly salary for designers having 25 to 
29 years of experience was $417. Among engineers as a whole the corres- 
ponding figure was $511, while, as an indication of the spread in salaries, 
the upper 10 per cent of all engineers at this experience level received 
over $1000 and the lower 10 ver cent less than $311. 

More significant are the reported salaries for nineteen occupational 
groups, in twelve of which the figures are higher than for designers. Analysis 
reveals that, in general, engineers in the higher group are engaged in 
activities such as administration, management, consulting, sales, production, 
etc., which bring them into contact with people in many branches of busi- 
ness and the profession and which require a broad knowledge outside their 
own field. Those in salary brackets lower than the designers are to a large 
extent in routine jobs involving much less variety of human contacts—in- 
spection, maintenance, testing, analysis, drafting. 

The working designer has an understandable tendency to gravitate to- 
ward the more technical, specialized types of activity. Engineering princi- 
ples, design calculations, and the selection of machine components and 
materials offer many fascinating problems—problems which can be solved 
by rational methods. In the other direction the problems become increas- 
ingly human problems which do not always respond to a rational approach. 
Management's evaluation of the ability to deal competently with these less 
technical but more irritating problems is accurately reflected in the figures 
just referred to. 

Instead of lamenting the relatively poor recognition accorded them, 
designers would more effectively advance their status by widening their 
activities and striving to increase their knowledge of all aspects of manufac- 
turing and distribution, as well as extending their acquaintanceshio with 
men outside their own narrow circle. The prosperous designer is not the 
one who sits in an ivory tower but who is in the best sense a “man of the 
world.” 

















Robot Drink Vendor Makes Change ‘ 


C OINS fed into the robot drink vendor, below, first go 

through a slug rejector and all which are not genuine are 
returned. Accepted coins actuate a switch which starts 

the delivery mechanism. Accepted dimes and quarters ae 
actuate a changer mechanism also, which returns a nickel 
for a dime or four nickels for a quarter. 

As the schematic drawing, right below, shows, the ma- 
chine manufactures its own carbonated water from city 
tap water. After passing through a filter, the water is 
pumped into a carbonator, where it is atomized so that it 
can absorb carbon dioxide and become carbonated water. 
The carbonator is located in the water tank, which is 
cooled by a hermetically-sealed condensing unit. When in 
operation, an agitator 
circulates water at 


the rate of 700 gal- Dual-Function Piston 
lons an hour over a 
giant cooling coil. Ma- in Plastics Press 


chine holds 1000 cups 


and nine gallons of D 

syrup. Manufacturer: OWNSTROKE of a single 
Westinghouse Elec- hydraulic piston serves to clamp 

tric Corp., East mold halves together and inject plastics ma- 
Springfield, Mass. terial into mold cavity in this vertical plas- 


tics injection press. 

The piston is powered . 

by a self-contained hydraulic unit which forms an 
integral part of the machine. 

When the piston is actuated, its downward stroke 
operates a toggle mechanism. Starting at the “dies- 
open” position shown in drawing A, as the piston 
moves down, action of the toggles drives the entire 
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upper die assembly down also 

until the dies are in contact 

(drawing B). From this position, 

further downward movement of 

the piston does two things 

simultaneously: The slight addi- 

tional downward movement of 

the upper die assembly springs 

the four strain rods which con- 

nect the upper and lower sec- 

tions of the press, thus creating 

clamping pressure on the dies, and the injec- 

tion plunger forces the plastics material from 

the feed cylinder, through the heating cylinder 

and into the mold cavity. This ‘“dies-closed”’ 

position is illustrated in drawing C. Magnitude 

of clamping pressure on the dies is controlled 

by adjusting the stationary die plate vertically. 

All units of the press are readily accessible, 

removal of two covers presenting all electrical, 

hydraulic and mechanical devices for servicing. Control sta- 

tions, including all pushbuttons and levers, are within easy 

reach of the operator, and centralized location makes it pos- 

sible to control the machine from a sitting or standing posi- 

tion. Manufacturer: Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. 






























































Increases Load Capacity 


P REVIOUSLY powered by a special gear 

box, the discharge conveyor of the 
Staude paper-box making machine, right, 
is now driven by a Cone-Drive speed re- 
ducer. As a result cost has been lowered 
and a greater load-carrying capacity has 
been achieved. The conveyor is used to 
carry finished product away from the ma- 
chine at a predetermined rate and thus 
prevent jam up. It is driven by the 50:1 
reducer which in turn is driven at 300 to 
900 rpm by a roller chain and sprocket. 





Rubber Provides Long Life 


L, ONG life has been at- 
tained for the new Har- 
ris spring shackle, left, 
through the use of a rubber 
bushing assembled under 
pressure. Load-carrying ca- 
pacity and angle of turn of 
shackles are both dependent 
upon the coefficient of fric- 
tion, bushing contact and 
pressure applied to bushing. 
To increase capacity without 
increasing size, the rubber 
bushing is molded with con- 
vex ends and side plates are 
correspondingly designed 
with a radius for effectively 
concentrating the force. 
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Reduces Fatigue 
Failure 


ATIGUE-FAILURE of the Heppenstall company’s steam- 

hammer piston rods has been greatly decreased and average 
life doubled by the application of induction hardening, right. 
High-frequency heating followed by water quenching produces a 
hardened case 3/16-inch deep. The effect of this case is to pro- 
duce a compressive stress in the skin, aiding in counteracting 
tensile stresses which develop and lead to service fatigue failure. 
In one application where a 10-inch diameter conventional rod 
averaged 210 working hours in a 35,000-pound hammer, the in- 
duction-surface-hardened rod served for 598 hours. 
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Roll Deflection 
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Formulas permit calculation of deflection due to bending and 
shear at any point along a roll. Maximum deflection calculations 
are simplified by the use of a chart and by reduction to a “mill 
constant” which is the ratio of maximum deflection to load 


By A. B. Cox 


United Engineering & Foundry Co. 
Pittsburgh 


ALCULATION of roll deflection due to the pres- 
C sure resulting from rolling plate or strip is a 
necessary step in determining the proper 
“crown”, “camber”, or “bulge’’, Fig. 1, to be provided 
on the rolls. The camber must be such that when the 
rolls bend due to the load the two rolls present vir- 
tually straight parallel surfaces to the plate, as shown 
greatly exaggerated in Fig. 2, resulting in a flat plate 
of uniform thickness. 
In this data sheet are presented formulas and 
charts which facilitate the computation of ieflections 





Fig. 1—Principal dimensions of cambered rolling-mill roll, 
showing crown greatly exaggerated 


due to plate pressure, the pressure having been deter- 
mined previously by calculation or test. Distortion of 
the rolls by temperature differences is not included in 
the analysis. 

For purposes of crowning it is only necessary to 
know the difference between the deflections at m and 
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at n, Fig. 2, that is, at the middle and edge of the 
plate. This simplifies the problem inasmuch as the 
calculations are not affected by roll-neck diameters. 
Although deflection due to shear may be negligible in 
Jong slender beams it cannot be neglected for short 
fat beams such as rolls in rolling mills. Total deflec- 
tion therefore is made up of two terms, bending de- 
flection, y,, and shear deflection, y,, equations for 
which are derived in the Appendix. 
Bending deflection is given by the equation 


5 WE 


Pe SET SR PE he (1) 
Y=3e4 Er 


Shear deflection is given by the equation 


Pe oA Ries cpcar pa ee 


The symbols in the foregoing equations are defined 
in the Nomenclature on the next page. Values K,, 
and K, plotted in Fig. 3 are based on the following 
equations: 


x£.-) ———_—_ (3) 





Ts -(F)+(4) | 
L  1+a($) 


Deflections y, and y, are referred to the point n at 
the edge of the plate. Total deflection y, is the sum 
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of y, and y, and equals the amount of “crown” ex- 
pressed as an addition to the roll radius, Fig. 1. In- 
asmuch as roll dimensions in the machine shop are 
measured with calipers the required figure is the ad- 
dition to the diameter, or 2y, = 2(y,+y,) on each of 
the two rolls. If all the crown is put on one roll the 
increment on the diameter is 4 y;. 

Inasmuch as the load W appears in both Equations 
1 and 2 as a simple multiplier, the total deflection at 
the middle of the roll can be written 


BK, . te 
EI 3AG J 





5 
year y= W| 384 


when Q is a mill constant which does not change with 
change of load W as long as the width of plate, f, is 
the same. 

If it is desired to calculate the radial crown at any 





Fig. 2—Pair of cambered rolls when deflected by the load 
present straight parallel surfaces to the plate 


point x along the roll, Fig. 2, this may be determined 
from Equations 9 and 12 in the Appendix. 


Appendix—Derivation of Equations 


Analysis of roll deflection need be concerned only 
with the difference between deflections at the center 
and edge of the plate. Therefore only the roll diam- 
eter has to be considered, the roll neck diameter not 


1 References are listed at end of data sheet: 








affecting the result!. The usual type of differential 
equation for bending can be set up and integrated 
between the limits x = a and x = 1/2 to obtain the 
maximum value of the crown. Shear deflection is cal- 
culated separately and added to the bending defiec- 
tion using the principle of superposition?. 

BENDING MOMENT:* In determining the total load, 
W, the weight of the plate is always negligible and 





Nomenclature 

D = Diameter of roll (in.) 

1 = Span between roll-neck bearings (in.) 

t = Plate thickness (in.) 

f = Plate width (in.) 

a@ = Distance from edge of plate to center line of 
adjacent bearing (in.) 

p = Pressure between plate and roll (lb per in.) 

W = Total load between plate and roll (1b) 

A = Area of roll cross section =7D* /4 (in.?) 

I = Moment of inertia of roll cross section = 
7 D*/64 (in.*) 

E = Elastic modulus in tension (psi) 

G = Shear modulus (psi) 

K, = Bending deflection constant, Fig. 3 

K, = Shear deflection constant, Fig. 3 

Q = Mill constant 

Y, = Deflection due to bending ( in.) 

¥, = Deflection due to shear (in) 

Y, = Total deflection = y, + y, (in.) 





the weight of the rolls can be neglected because the 
weight of one roll acts to increase the deflection while 
the other tends to decrease it. 

Referring to Fig. 2 and the Nomenclature, the bear- 
ing reactions are R, = R, = pf/2. Taking moments 
about any point 2, 





M=R,x—{p(x—a)]( - ) 


M=->{-2°+ (2a+f)x—<a"| 


But 2a + f = 1, hence 


-M=2{x*-Ix+a" AC EIR ice POs Repay eee (6) 


Also W = pf and f = 1 — 2a, hence 


BENDING DEFLECTION: The general differential 


Fig. 3—Opposite Page—Constants calculated from Equa- 
tions 3 and 4 for maximum deflection 
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Bending deflection constant Kp 


Sheor deflection constant K; 
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equation for simple bending is 


dy —M 
dx? ~ Er ee 6 aM e Ee CU 6 00 Dato oT OS tus Be oleh 'Oe,0 Gwe ee Le oO (8) 





Substituting for M from Equation 6 


dy  p{x*—lx+a’| 
dx? 2EI 


Integrating and substituting the constant obtained by 
letting dy/dx = Oata = 1/2: 


i a’l 


12 2 


dy Dp x3 Lx? ; 
a aes: Se 





Integrating again and substituting the constant ob- 
tained by letting y = Oatxa = 0 


_ Pp x! 1x? + a’x? Pe Bx a’lx 
~“QEIL 12 6 ew 








To find the desired difference in deflection the limits 
x = xand x = a are substituted, resulting in the fol- 
lowing equation for deflection at any point x taking 
point n as zero: 


x 1x3 a*x? Bx a’lx 
Pe See a ee 


2EI L 12 6 2 12 2 











Ta‘ 2a‘ als 


..(9 
12 3 12 (9) 








Maximum deflection occurs at x = 1/2, substitution of 
which in conjunction with Equation 7 leads to the 
equation 


5 WE 5 l 





Yo (10) 


~ 384 EI 











which is the same as Equation 1. 


SHEAR DEFLECTION:® The general differential equa- 
tion for shear deflection is 


dy Kp 
dx? AG 


where K is a constant which allows for the nonuni- 
formity of shear stress distribution over the cross sec- 
tion. The shear stress in a bent beam is zero at the 
top and bottom and a maximum at the neutral sur- 
face, following a parabolic law®. For the circular 
cross section of a roll the value of K is 4/3. 
Integrating Equation 14 and substituting the con- 
stant obtained by letting dy/dz = 0 when x = 1/2, 


dx AG 2 


Integrating again and substituting the constant cor- 
responding to y = 0 when x = 0, 


i Kp —x? lx 
oe a ee’ 
The desired difference in deflection is obtained by 
substituting the limits x = x and x = a, as well as 
substituting K = 4/3, resulting in the following equa- 
tion for deflection at any point x referred to point n 
as zero: 











4p —x? bs a? al 
o-———— — —— fen eeeeie (¥Z 
ane © ts 3 
Substituting » — 1/2 and using Equation 7, 
paarete) 
awi| 4 \1 y 
ee os 68h Sede ieee (13) 





3AG a 
1-3(-+-) 


which is the same as Equation 2. 
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Ibid, Page 112, Fig. 100. 
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FILING NUMB 


1.01 





Wrought AISI Types 
PART Il 


All of the hardenability bands and their band-limit tabulations appearing on the 
following pages are the result of co-operative work done by joint committees of the 
S.A.E. and A.I.S.I.* Grades of steel covered are those on which sufficient data are 
available to establish reasonably authentic bands. Bands on other grades will be 
made available by SAE-AISI as requisite data are accumulated. All bands apply to 

steel in the as-quenched condition. 





WHY TWO CURVES APPEAR ON GRAPHS 


Just as it is impossible to produce machine parts to 
exact specified dimensions, so is it impossible to produce 
steels having exact specified amounts of the various 
constitutents such as carbon, nickel, manganese, chro- 
mium, etc. Tolerances on alloy constituency must be 
permitted. As was noted in Part I of this Work Sheet, 
hardenability depends on carbon content and alloy con- 
stituency. When alloy content is at the low specifica. 
tion limit, a steel’s hardenability will be lower than when 
the alloy content is at the high specification limit. Thus 
the necessity for a high and low-limit hardenability curve 
for each steel. 


IDENTIFYING H STEELS 


When specifying a steel by hardenability, the conven- 
tional SAE-AISI number is used followed by the suffix 
letter “H”. For example, 4142 H. It is not necessary to 
prefix the number with the letters SAE or AISI. 


_H STEEL CHEMICAL COMPOSITION 


The nominal chemical constituency of an H steel is 
identical to that of a steel of the same number when 
specified to chemical composition. However, the ranges of 
some of the chemical constituents are broader in the H 
steels. For example, 1320 when specified to chemical com- 
position has a permissible carbon range of 0.18 to 0.23 
per cent. When made to meet the hardenability specifi- 
cation 1320 H, however the carbon range is broadened to 
0.17 to 0.24 per cent. These liberalized ranges are neces- 
sary to permit production of the steels by the mills to 


and Steel Institute. 


meet hardenability specifications on a practical basis. 
Inasmuch as these composition modifications do not in- 
fluence the properties and characteristics of the steels, 
neither do they affect the work of the designer. 


WHICH STEEL? 


Regardless of factors not predictable from hardenability, 
such as corrosion resistance, machinability, weldability, 
temperature resistance, etc., a machine part must, first 
and foremost, successfully withstand the loads imposed 
upon it in service. Thts, before the designer can select 
the steel for a given stressed part, he must determine 
what stresses to anticipate in the most critical section or 
sections of that part. How he determines the magnitude 
and location of these stresses is beyond the scope of 
this Work Sheet. In any case, the required yield strength 
in pounds per square inch in the section critically stressed 
is his first clue. 

As an example, assume that the critically stressed 
section of a part is 1% inches in diameter and requires 
that the minimum yield strength at any point in the 
section be 160,000 psi. Reference to TABLE III of Part I 
of this Work Sheet (MACHINE DESIGN, Sept., 1947) shows 
that 160,000 psi requires an as-° enched and tempered 
hardness of about 38 Rockwell C. Assume further that the 
part is intricately shaped, indicating an oil quench to 
reduce the danger of cracking. Referring now to the curves 
of Fig. 8b (Part I), it is seen that the cooling rate at the 
center of a 1144-inch round when oil quenched is about 25 
degrees Fahr. per second, being equivalent to the 9/16- 
inch position on the Jominy bar. 

The next step is to determine which of the steels will 
give the required hardness at the 9/16 Jominy position. 
An important point to bear in mind at this juncture is 
that the hardnesses indicated by all of the hardenability 


* Society of Automotive Engineers Iron and Steel Committee—Division 3, and the Technical Committee on Alloy Steel Bars of the American Iron 


Hardenability bands and the tables ‘‘Tabulations of Hardenability Band Limits’’ are published in this Work Sheet through the courtesy of The 
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Society of Automotive Engineers, Inc. and the American Iron and Steel Institute. 
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TABLE VI TABLE VIII 
Tabulation of Hardenability Band Limits—1300 H Series Tabulation of Hardenability Band Limits—3100 H Series 
“gr Grade “gr? Grade 
Distance 1320 H 1330 H 1335 H 1340 H Distance 3140 H 
(in.) Max. Min. Max. Min. Max. Min. Max. Min. (in. ) Max. Min 
1/16 48.0 40.5 54.0 46.5 57.0 49.5 60.0 52.5 cee FT ie ee oe 60.0 52.5 
1/8 ... 47.5 37.0 53.5 44.5 57.0 48.0 60.0 51.5 See te ae 59.5 51.5 
3/16 46.5 33.0 53.0 42.0 56.5 46.0 . 59.5 49.5 PS RE 59.0 50.0 
1/4 ... 45.0 28.5 52.0 38.0 56.0 41.5 59.0 47.0 Se 58.5 49.0 
5/16 42.5 24.0 50.5 33.5 55.0 36.0 58.5 43.0 EECA, SSE 58.0 47.5 
SS 39.0 20.5 49.0 29.5 53.5 32.0 57.5 37.0 ts ial anal ds ani alas 57.5 45.5 
7/16 36.0 ... 47.5 27.0 51.0 29.0 56.5 32.5 Se eae 56.5 43.5 
> heme 8 45.0 25.0 49.0 27.0 55.0 30.0 Ee oe hee 56.0 41.0 
9/16 31.5 43.0 23.0 47.0 25.0 53.0 28.0 ie eer! 55.0 38.5 
S/S ... 360 40.0 21.5 45.0 24.0 51.5 27.0 Siac. oie ean 54.0 36.5 
11/16 29.0 38.0 21.0 43.0 23.0 49.5 25.5 : RC aS 53.0 34.5 
3/4 ... 28.0 37.0 20.0 42.0 22.0 48.0 24.5 Ey ae 52.0 33.5 
13/16 27.5 36.0 “og 40.5 21.0 46.0 24.0 NR Oe 2 51.0 32.0 
7/8 27.0 35.0 39.5 20.5 44.5 23.0 ee kt ca 50.0 31.5 
15/16 26.5 34.5 39.0 20.0 43.0 22.5 “i, eee ean y 48.5 30.5 
: pee 26.0 34.0 38.0 41.5 22.0 NE A Ee ae ae 47.5 30.0 
1% 25.0 33.0 36.5 39.5 21.0 i Ce ee ee 46.0 29.0 
1% 24.0 32.0 35.0 38.0 21.0 REESE rae eee 44.5 28.5 
1% 23.5 31.5 34.5 37.0 20.5 WP rs os vce) Sees 43.0 28.0 
1% 23.0 31.0 34.0 36.5 20.0 RE SE Cee Cae ee 42.0 27.5 
1% 22.5 30.0 33.5 i — 15% 41.0 27.0 
1% 22.0 30.0 33.0 36.0 Ee EE OIA 40.5 26.5 
1% 21.5 29.5 32.5 35.5 BO 6p chcaeun eaecas 40.0 26.0 
See ae 21.0 29.0 32.0 ee, Se: See nn tae. Ue ee Tae eee 39.0 25.0 
TABLE VII TABLE IX 
Tabulation of Hardenability Band Limits—2500 H Series Tabulation of Hardenability Band Limits—3300 H Series 
“gy”? Grade “—" Grade 
Distance 2512 H 2515 H 2517 H Distance 3310 H 3316 H 
(in.) Max. Min Max. Min. Max Min (in. ) Max Min. Max. Min. 
TS eee 43.0 36.5 44.5 37.5 46.0 39.0 a rey 42.5 35.5 47.5 40.0 
et aa 43.0 33.5 44.5 36.0 46.0 37.5 1/8. 42.0 35.0 47.0 39.0 
Ne ee 42.0 30.0 44.0 33.0 45.5 35.0 EEO 41.5 34.0 47.0 38.0 
Vere er 41.0 26.5 43.0 29.0 45.0 31.0 i. ee ee eee 41.0 33.0 46.0 37.0 
BAB ods i 40.0 23.0 42.0 26.0 44.0 28.0 Ae ee er 41.0 31.0 45.5 35.5 
Peres: 38.5 21.0 41.0 23.0 43.0 25.5 BE Adsidccinets toe straic 40.5 30.0 45.0 34.5 
i: 36.5 ree 39.5 21.0 42.0 23.5 BME bebo a ome nee cee 40.0 29.0 44.5 33.5 
ns heey, 35.0 38.0 40.5 21.5 aie anSeio oc ted 39.5 28.0 44.0 32.5 
fer 33.5 36.0 38.5 20.0 9/16 39.5 27.5 43.5 32.0 
ae 32.0 34.5 37.0 i 5/8 39.0 27.0 43.0 31.5 
11/16 30.5 33.0 35.5 WE Gives kee 38.5 26.5 43.0 31.0 
ere 29.5 32.0 34.5 Sn a ae 38.0 26.0 42.5 30.5 
13/16 28.0 30.5 33.0 OSs 37.5 25.5 42.0 30.0 
DD. etees 27.0 29.5 32.5 7/8 37.5 25.5 41.5 30.0 
15/16 26.5 28.5, 31.5 Re 37.0 25.0 41.0 29.5 
ee 25.5 28.0 31.0 “hy cee tates maAS: 36.5 25.0 40.5 29.5 
ORY ets 24.0 26.5 29.5 Ne ES 35.5 24.5 40.0 29.0 
Te: edu 23.0 26.0 28.5 1% 35.0 24.5 39.5 28.5 
See ye 22.0 25.0 27.5 1% 34.5 24.0 39.0 28.5 
weet Sets. 21.5 24.0 27.0 MRSS ett cr ieeciotiaeet 34.0 24.0 39.0 28.5 
es 21.0 23.5 26.0 i NSE Se 34.0 24.0 39.0 28.5 
1% 20.5 23.0 26.0 1% 34.0 24.0 39.0 28.5 
ener 20.0 23.0 25.5 2 A ae eee inant, 34.0 24.0 38.5 28.5 
ea Bi 20.0 23.0 25.0 GeoRSS ee aaa 34.0 24.0 38.5 28.5 
TABLE X—Tabulation of Hardenability Band Limits—4100 H Series 
“eye Grade 
Distance  4130H ~=—s«4132 H 4135 H 4137 H 4140 H 4142 H 4145 H 4147 H 4150 H 
(in.) "Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. 
1/16 i. 54.0 46.5 55.5 48.0 57.0 50.0 58.5 51.5 60.0 525 62.0 54.0 63.0 55.0 64.0 56.5 65.0 58.0 
LS Et se? 54.0 45.0 55.0 46.0 57.0 49.0 58.5 50.5 60.0 52.0 62.0 53.5 63.0 54.5 64.0 56.5 65.0 58.0 
3/16 53.0 42.0 54.5 43.5 57.0 48.0 58.5 49.0 60.0 51.0 61.5 53.0 62.5 54.0 63.5 56.0 65.0 57.5 
DS cas enah ciel 52.0 39.0 53.5 40.5 565 46.0 58.0 47.5 59.5 50.0 61.0 52.0 62.0 53.0 63.5 55.0 65.0 57.0 
Th REE 50.5 36.0 52.0 37.5 55.5 44.5 57.5 46.0 59.0 48.5 61.0 51.0 62.0 52.5 63.0 54.5 64.5 56.5 
3/8 48.0 33.5 50.5 35.5 54.5 42.0 57.0 44.0 59.0 47.0 60.5 49.0 61.5 51.0 63.0 53.5 64.5 55.0 
BR os a see 45.0 31.5 48.5 33.5 53.5 39.5 56.0 42.0 58.5 45.0 60.5 47.5 61.0 50.0 625 52.0 64.0 54.0 
1/2 43.0 30.0 46.5 32.0 52.0 37.5 55.0 40.0 58.0 43.5 60.0 45.5 61.0 48.5 62.0 50.5 64.0 53.0 
ORI 41.55 28.5 44.5 31.0 51.0 35.5 54.0 38.0 58.0 41.5 59.5 43.5 60.5 47.0 62.0 49.0 64.0 51.5 
MIP ding. bet aid 40.0 27.55 43.0 29.5 49.5 34.0 53.0 36.5 57.5 40.0 59.0 42.0 60.0 45.0 61.5 47.5 63.5 50.0 
7 REECE ee 38.5 26.5 42.0 29.0 48.5 32.0 52.0 34.5 57.0 38.5 58.5 40.5 60.0 43.5 61.5 45.5 63.0 48.0 
I en ae 37.5 26.0 40.5 28.0 47.5 31.0 51.0 33.5 56.0 37.5 58.0 39.5 59.5 42.0 61.0 44.5 63.0 46.5 
ol SRS ype 36.0 25.0 39.5 27.0 46.5 30.5 50.0 32.5 55.5 36.5 57.5 38.5 59.0 40.5 61.0 43.0 63.0 45.0 
Oe ay 35.0 24.0 39.0 265 45.5 29.5 49.5 32.0 55.0 35.5 57.0 37.5 59.0 39.5 60.5 42.0 62.5 44.0 
Se” el aaa Ae nies 34.5 23.5 38.0 26.0 45.0 29.0 48.5 31.0 54.5 34.5 56.5 37.0 58.5 38.5 60.5 40.5 62.0 42.5 
Sahelian 33.5 23.0 37.5 25.0 44.0 28.5 48.0 30.5 54.0 34.0 56.0 36.0 58.0 38.0 60.0 40.0 62.0 42.0 
Re Reet 32.5 22.0 36.0 (24.0 43.0 28.0 47.0 30.0 53.0 33.0 55.5 35.0 57.5 36.5 60.0 38.0 61.5 40.0 
ale CRE oe 31.5 21.0 35.5 23.0 42.0 27.5 46.5 29.0 52.0 32.0 54.5 34.0 57.0 35.5- 59.0 37.0 61.0 39:0 
1% 31.0 20.5 35.0 22.5 41.5 27.0 45.5 29.0. 51.5 31.5 54.0 33.0 56.0 34.5 58.5 36.0 60.5 38.0 
BO datexes ccakl 30.5 20.0 34.0 22.0 41.0 26.5 45.0 28.5 51.0 31.0 53.0 32.5 55.5 34.0 58.0 35.5 60.0 37.0 
Bro sodcdt.8% 30.0 ... 34.0 21.0 40.5 26.0 45.0 28.0 50.5 30.0 525 32.0 55.0 33.5 57.5 35.0 59.5 36.5 
ETT, A 30.0 34.0 205 40.0 26.0 44.5 27.5 50.0 30.0 52.5 31.5 54.5 33.0 57.0 34.5 59.0 36.0 
Ss 29.5 34.0 20.5 40.0 25.5 44.0 27.5 49.5 29.5 52.0 31.0 54.0 33.0 56.0 34.0 58.5 36.0 
eget tate HANES Hope 29.5 34.0 20.0 39.5 25.5 44.0 27.0 49.0 29.5 51.5 30.5 53.5 32.5 55.5 34.0 58.0 35.5 
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curves are for the steels as quenched. Since the requisite 
hardness in this example (Rockwell C 38) at the 9 /16 
Jominy position is for steel as quenched and tempered, 
some degree of hardness will have to be added to the 
Rockwell C 38 value to allow for the softening which 
will occur during tempering. In general, five to ten 
points Rockwell C should be adequate. Thus, in this 
case, eight points are added, giving a required as-quenched 
hardness at the 9/16 “J” position of 46 Rockwell C. 

This value of 46 Rockwell C is the minimum hardness 
required. Inasmuch—as has been indicated—a tolerance 
must be allowed on hardenability, a maximum permissible 
value must also be assigned for the 9 /16 Jominy ,position. 
Reference to TABLES VI through XIX will show that at 
the 9/16 “J” distance, any one of the following steels will 
meet the minimum requirement: 


Hardness at 9/16 ‘‘J’’ Distance 


Steel (Rockwell C) 
Number Max. Min, 
EE bias Kai bO a 44s co Eee RENEE EEE ieO 60.5 47 
CEE 6 4-0-45-Ge bb N60 VON04S bE 6 0006866 T9400 00% 62 49 
PP Te er eT eT eT ree eee ee 64 51.5 
| Ee ee en Pe en Tee ee ee, 52 
Nad. oda Kh eae ees ee eae 61 46.5 
Ni tadknedon cee egies Ue es chee aeaoc ee 50.5 
Sy ee ee ere > Stee Spent 65+ 54 
NN iin 5.6%S o+ Sew OOO TN WH EENS OE O0-4d REO 61 46 
NE ee i ds cin hebe gh hbth See ee hema s 64 49 


On the basis of this tabulation the most logical choices 
would appear to 8747 H, 8650 H, and 4145 H. However, 
it will be recalled from Fig. 6 (Part I) that, depending on 
its carbon content, a steel must quench to a certain mini- 
mum hardness if it is to have reasonably predictable pro- 
perties after tempering. Thus, the next step is to deter- 
mine which of the listed steels have a minimum hardness 
at the 9/16 “J” distance equal to or greater than that in- 
dicated in Fig. 6 when their carbon contents are at the 
low side of the permissible ranges shown in TABLE XX. A 
listing such as the following facilitates this check: 


Min. Carbon Min. Hardness 
Steel Content Min. Hardness at 9/16 

Number (Table XX) Permissible (Fig. 6) “J”? Distance 
re S5d égiemokie 0.42 50 RC 47 RC 
a See 0.44 51 RC 49 - RC 
GP ish caciae cb'ss see 0.46 52 RC 51.5 RC 
4340 H 0.37 48 RC 52 RC 
ine caso 08s 0 ae 0.46 52 RC 46.5 RC 
SIRS Ses a 0.50 52.5 RC 50.5 RC 
Aree 0.55 54 RC 54 RC 
fee 0.44 51 RC 46 RC 
8750 H. 0.46 52 RC 49 RC 


Since the minimum as-quenched hardness values recom- 
mended in Fig. 6 are equalled or exceeded only by steels 
4150 H (barely), 4340 H and 8660 H, final choice narrows 
down to one of these three. Inasmuch as cost of steels 
generally rises with increasing hardenability, and inas- 
much as the as-quenched hardness required in this ex- 
. ample is 46 Rockwell C, the most logical choice would 
be 4150 H. Of course this choice has been made strictly 
on the basis of hardenability. Other factors pertinent to 
the application, such as design, availability, cost, machin- 
ability, forgeability, processing facilities, etc,, might 
make another steel the more logical choice. 

It should be emphasized that while the procedure des- 
cribed in the immediate foregoing is a great deal more 
realistic and practicable than selection based on pure 
guess work or on values blandly picked from tabular 
listings of properties, there is no substitute for competent 
metallurgical advice in cases where parts are critical 
and are to be mass produced. It is suggested also, that 
where feasible, the designer should check his selections 
based on the foregoing procedure with a metallurgist. 
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SPECIFYING BY HARDENABILITY 


When designating a steel by hardenability on a part 
drawing, the full lengths of the hardenability curves 
should not be specified. Instead, two specific points on 
the hardenability band curves should be selected which 
suit the requirements of the application. Since the de- 
signer’s primary concern is with the hardness at a criti- 
cal section of a part, it is necessary to specify only those 
points on the curves which will insure the requisite 
hardness at that critical section. 

Furthermore, the curves of individual heats of steel 
will vary considerably in shape within the confines of the 
minimum and maximum curves which form the standard 
hardenability bands and, since there is no way to pre- 
dict what shape the curve of any heat will be, specifica- 
tion by full-length curve is not practicable. 

Any one of the following five two-point methods recom- 
mended by AISI may be employed—depending on part re- 




















TABLE XI 
Tabulation of Hardenability Band Limits—4300 Series 

aa aad Grade 

Distance 4317 H 4320 4340 H 
(in.) “Max. Min. Max. Min. Max. Min. 

4/16 ..... 47.0 40.0 49.0 41.5 60.0 52.5 
98 iscsks CO 35.5 48.0 38.5 60.0 52.5 
eee 44.5 31.5 46.5 34.0 60.0 52.5 
16.08... 2S 28.5 44.5 31.0 60.0 52.5 
5/16 ..... 40.5 26.0 42.0 29.0 60.0 52.5 
Eee 37.5 24.0 40.0 27.0 60.0 52.5 
a ae 35.0 22.5 37.5 25.0 60.0 52.5 
|, eee 33.0 21.0 35.5 24.0 60.0 52.0 
os =... Ts 20.0 34.0 22.5 60.0 52.0 
MR cies 30.0 ae 32.5 21.5 60.0 51.5 
13/16 <<... WS Se 31.0 20.5 60.0 51.5 
SR ckeces SS pit 30.0 20.0 60.0 51.0 
13/16 .... 39.0 ey 29.5 Sac 60.0 51.0 
re 26.5 Stee 29.0 oes 60.0 50.5 
15/16 .... 26.0 eae 28.0 ive 60.0 50.5 
Or. ae to 27.5 — 60.0 50.0 
ES 24.5 Sad 27.0 $s 60.0 49.0 
Se Shee 24.0 Te 26.5 bad 60.0 48.0 
SH Sccess SS pig 26.0 ie 60.0 47.0 
OM Sice8 23.0 a 26.0 Bad 60.0 46.0 
1. “sacs05 Se Bs 25.5 ax 60.0 45.0 
Ck. ccc. Soe eke 25.5 ey 60.0 44.5 
(eae au 25.5 +e 60.0 44.0 
Coa: ee Bid 25.5 Pte 60.0 43.0 

TABLE XII 
Tabulation of Hardenability Band Limits—4600 H Series 

oer Grade 

Distance 4620 H 4640 H 
(in. ) Max. ro Min Max. Min. 

MEER. din cccolkiuns |.) a, ae 52.5 
i en ee 31.0 60.0 51.5 
We acdcetebescs 43.0 26.0 59.5 50.5 
OV OTE Ee fe 39.0 22.0 59.0 49.0 
BIO is ccdetiteeds 35.5 20.0 57.5 46.0 
3/8 . 33.0 Ge 56.5 43.0 
7/16 31.0 55.0 40.0 
ee 29.5 53.0 37.5 
a ee eae 28.0 50.5 35.0 
oss cdcdcotevess 27.5 ae 49.0 33°5 
11/16 26.5 Ke 47.5 32.0 
a ee 26.0 46.0 31.0 
oS ee ee 25.5 45.0 29.5 
SS REE 25.0 44.0 29.0 
UE oscwedsiwacee 24.5 43.5 28.0 
a ee ee ee 24.0 42.5 27.5 
SE BRR OE ae 41.5 26.5 
TD Gecnccstdgececce! Se Be 41.0 25.5 
See 22.5 eee 40.0 25.0 
AES see 39.5 25.0 
| SARE SA Fae - 39.0 24.5 
SEG ows cokvucivwe ) Se ae 38.5 24.0 
| EARS eS art ons 38.0 24.0 
ERR ae 22.0 sis 38.0 24.0 














STANDARD STEELS 





¥ 


quirements—to specify a steel on the basis of harden- 


ability: 


1. Designation of the minimum and maximum dis- 


tances at which desired hardness occurs (points 


A-A of Fig. 10) 






of Fig. 10) 


TABLE XIII 
Tabulation of Hardenability Band Limits—4300 H Series 


2. Designation of the minimum and maximum hard- 
ness values at any desired distance (points B-B 


3. Designation of two maximum hardness values at 
two desired distances (points C-.C of Fig. 

4. Designation of ‘two minimum hardness values at 
two desired distances (points D-D of Fig. 10) 

5. Designation of any point on minimum curve plus 
any point on maximum curve (not illustrated) 


10) 


Where it is considered desirable, the maximum and 
minimum hardness limits at the 1 /16-in. “J” distance may 
be specified in addition to the other two points. 

This leads to the actual writing down of the steel 
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Fig. 10—In specifying “H” steels, any one of the two-point 
methods indicated above is acceptable 
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Tabulation of Hardenability Band Limits—5100 H Series 























































































































“—- Grade “yg”? Grade 

Distance 4812 H 4815 H 4817 H 4820 H Distance 5140 H 5145 H 5150 H 
(in,) Max. Min. Max. Min. Max. Min. Max. Min. (in.) Max. Min. Max. Min. Max. Min. 
1/16. 43.5 37.0 45.0 38.0 46.0 39.0 48.0 40.5 SIU i icicoociers 60.0 52.5 63.0 55.0 65.0 58.0 
i ae 43.0 33.0 44.5 37.0 45.5 38.0 . 47.5 39.5 er oe 59.5 52.0 62.5 54.5 65.0 57.5 
3/16 42.0 29.5 44.0 34.0 45.0 35.5 47.0 37.5 3/16 59.0 50.0 62.0 53.0 64.5 56.5 
oe 41.0 26.5 43.0 30.0 44.0 32.0 46.0 35.0 Aa ee 58.0 47.0 61.0 51.0 64.0 55.0 
5/16 39.5 24.5 41.5 27.0 43.0 29.0 45.0 32.0 5/16 57.0 42.0 60.0 48.0 63.5 52.0 
ee 38.0 22.55 40.0 25.5 42.0 27.0 43.5 30.0 3/8 55.0 37.0 58.5 42.0 62.5 48.0 
7/16 37.0 21.0 38.5 24.0 40.5 25.0 42.5 28.0 7/16 53.0 33.5 57.0 36.5 61.5 43.0 
1/2. 35.0 20.0 37.5 22.5 39.0 23.5 41.0 26.5 1/2 51.0 31.5 55.5 33.5 60.0 37.5 
9/16 33.5 ... 36.0 21.0 37.5 22.5 39.0 25.5 ee 49.0 29.5 53.5 31.5 ‘58.5 33.5 
5/8... 32.0 34.5 20.55 35.5 21.5 37.5 24.5 ) es 47.0 28.0 52.0 30.0 57.0 32.0 
11/16 30.5 33.0 20.0 34.0 20.5 36.0 23.5 a ae 45.0 27.0 50.0 29.0 55.0 31.0 
hs 29.0 31.0 32.5 20.0 34.5 23.0 De fonclo-aaurene Sie 43.5 26.0 48.0 28.0 52.0 30.0 
13/16 28.0 30.0 SO .:. 365 260 ee ae 42.0 25.5 46.0 27.5 50.0 29.5 
7/8..... 27.0 29.0 30.0 32.5 21.5 7/8 41.0 25.0 44.5 27.0 48.0 29.0 
15/16 26.0 28.5 29.5 31.5 21.0 eT ae ees: 40.0 24.5 43.0 265 46.5 28.5 
eee 25.5 28.0 29.0 31.0 20.5 “Te Oe vie. 39.0 24.0 42.0 26.0 45.0 28.0 
1%. 24.5 27.0 28.0 30.0 20.0 a ORs 37.5 23.0 40.5 25.0 43.5 27.0 
ore 24.0 26.5 27.0 29.0 ... he ou 36.0 22.0 39.0 24.0 42.0 26.0 
ee 23.5 25.5 26.5 28.5 1% 35.0 21.0 38.0 23.0 41.0 25.0 
ne 23.0 25.5 26.0 28.0 “ee ee tee 34.0 20.0 37.0 22.0 40.0 24.0 
te 23.0 25.0 25.5 27.5 OR fii iota cee 33.0 ss 36.0 21.0 39.0 23.0 
: 22.5 25.0 25.5 27.0 BME OK, 5 or, csvicide ded 32.0 35.0 20.0 38.0 22.0 
ae 22.5 24.5 25.0 27.0 SE es 31.0 34.0 eGR 37.0 21.0 
ae 22.5 24.0 25.0 26.5 EE 30.0 33.0 36.0 20.0 

TABLE XV TABLE XVI 
_ Tabulation of Hardenability Band Tabulation of Hardenability Band Limits—8600 H Series 

Limits—6100 H Series 8617 to 8635 

he bd Grade Grade 

Dist 6150 H a 8620 H 8630 H 

= - Distance 8617H 1st Rev. 8622H 8625H 8627 H 1947 8632 H 06 8635 H 
(in.) Max. Min. (in,) Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. “Max. Min. } Max. Min 
W/I] .ccscvcves 65.0 58.0 4/36. .,..<. 46.0 39.0 48.0 40.5 49.5 42.0 50.5 43.5 52.5 45.5 54.0 46.5 55.5 48.0 57.0 49.5 
U/Bcereecrcees 64.5 57.5 , 44.5 29.5 46.5 35.0 48.0 35.5 50.0 38.5 52.0 42.0 54.0 45.0 55.5 47.0 57.0 48.5 
B/IG nce eevee 64.0 57.0 S78. ss 42.0 25.0 44.0 30.0 46.5 30.0. 48.5 34.0 50.0 37.5 53.0 42.5 55.0 45.0 57.0 47.0 
W/4 weeceseeege 63,5 56.0 en 39.0 22.0 41.0 26.0 43.5 27.5 46.5 31.0 49.0 35:0 51.5 39.5 54.0 42.0 56.0 44.5 
S/1G -ncccveess 62.5 54.6 ye 35.0 20.0 37.0 23.5 40.5 25.0 44.0 28.5 47.0 32.0 50.0 35.0 52.5 38.5 55.0 42.0 
B/B oe secvecee 62.0 51.0 "Re 32.5 ... 34.5 21.0 38.0 23.5 41.0 26.5 44.5 30.0 47.0 31.5 50.5 35.5 53.0 38.0 
TE wcrc ce tey 61.0 48.5 T/6s 30.5 32.5 ... 35.5 22.0 38.5 25.0 42.0 28.0 44.0 29.5 48.0 33.0 51.0 35.5 
BD ice scaverss 60.0 45.5 1/2. 29.0 31.0 34.0 21.0 37.0 23.5 40.0 26.5 41.0 28.0 45.5 31.0 48.0 33.5 
9/16... seer eee 59.0 42.5 9/16..... 28.0 29.5 32.0 20.0 35.0 22.5 38.0 25.0 38.5 27.0 43.5 29.0 46.0 31.5 
G/B ncrcseseees 58.0 40.0 ean 27.0 28.5 31.0 ... 34.0 21.5 36.5 24.0 37.0 25.5 42.0 28.0 44.5 30.0 
11/16... -eeeee 57.0 38.0 11/16 26.0 28.0 30.0 32.5 20.0 35.0 23.0 35.0 25.0 40.5 27.0 43.0 28.5 
[4 vecereeeeee 56.0 me Plioces: 25.0 27.0 29.0 32.0 34.0 22.0 34.0 24.0 39.0 26.0 42.0 27.5 
13/16 ......+-- 55.0 35. 13/16 24.5 26.0 28.5 31.0 33.0 21.5 33.0 23.0 38.0 25.0 40.5 26.5 
T/B weeeeeeeees 53.5 35.0 | wee 24.0 25.5 28.0 30.0 32.5 21.0 32.5 22.5 37.0 24.5 39.5 26.0 
15/16 ...-++++s 52.0 34.5 15/16 23.5 25.0 27.5 29.5 31.5 20.0 32.0 22.0 36.5 23.5 39.0 25.0 
) ee 51.0 34.0 ee 23.0 24.5 27.0 29.0 31.0 31.5 21.5 35.5 23.0 38.0 24.5 
LY veeeeeeeeces 48.0 33.0 BE 535i 22.0 24.0 26.0 28.0 30.0 30.5 21.0 34.5 22.0 37.0 24.0 
Sr 46.0 31.5 We ks - 3 21.5 23.0 25.5 27.0 29.0 36.0 20.5 33.5 21.5 36.0 23.0 
1% wees eee ener: 45.0 30.5 i. ae 21.0 23.0 25.0 26.5 28.0 29.5 20.0 33.0 21.0 35.0 22.5 
+; 44.0 29.5 > 20.5 22.5 24.5 26.0 28.0 29.0 32.5 20.5 34.5 22.0 
Sooo 43.0 28.5 | 20.5 22.0 24.0 26.0 27.5 29.0 32.0 20.0 34.0 21.5 
1% 42.0 31.5 1 ee 20.0 22.0 24.0 26.0 27.5 29.0 32.0 20.0 33.5 21.5 
+ 41.0 26.5 ree 20.0 22.0 24.0 20.6 27.5 29.0 31.5 ... 33.0 21.0 

seeeerreverecs 40.0 25.0 was 20.0 22.0 24.0 26.0 27.5 29.0 31.5 33.0 21.0 
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Filing No. 1.01 
Z 
3 specification on a drawing. TABLE XVII—Tabulation of Hardenability Band Limits—8600 H Series (8637 to 8660) 
Using alloy steel 4640 H as 
3 Grade 
j an example, the manner of oe a 
# eas : 8640 H 
specifying, using each of the “ye 3641 H 9645 H 
five two-point methods listed Distance 8637 H 1947 8642 H 1947 8647 H 8650 H 8655H  8660H 
in the foregoing is as follows (in.) Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min, Max. Min. Max. Min. 
(see hardenability band for 1/16... 58.5 51.5 60.0 52.5 62.0 54.0 63.0 55.0 64.0 56.5 65.0 58.0 60.0 60.0 
4640 H): 1/8. 58.5 50.5 60.0 52.5 62.0 53.0 63.0 55.0 64.0 56.0 65.0 57.5 59.5 60.0 
3/16 58.0 49.0 60.0 52.0° 62.0 52.0 63.0 55.0 64.0 55.0 65.0 56.5 59.0 60.0 
1. Alloy steel 4640 H, DSsinn 57.5 47.0 59.5 51.0 61.0 50.5 62.5 54.0 64.0 53.5 65.0 55.0 58.0 ... 59.5 
j 345 — 5/13 sixteenths 5/16..... 56.0 44.0 58.5 49.0 60.0 48.0 62.0 52.5 63.5 52.0 64.5 53.5 57.0 .,. 59.0 
’ < sede ina thee tie Se 55.0 40.5 58.0 46.0 59.0 45.5 61.5 50.5 62.5 50.0 63.5 52.0 55.5 ... 58.0 
 — 5/33 Ae gt. 7/16 53.0 37.5 56.5 42.0 57.5 42.5 60.5 48.0 61.5 48.0 63.0 50.0 54.0 57.0 
5 po se onan a re 50.5 35.5 55.0 39.0 56.0 40.5 59.5 45.0 60.5 45.5 62.0 48.5 ... 52.0 55.5 
 Se7 2 stee! ye Os... 49.0 33.5 53.5 36.5 54.0 38.0 58.5 41.5 59.0 43.5 61.0 46.5 65.0 50.5 54.0 
: i 2 sixteenths ee 47.0 32.0 52.0 34.0 52.5 36.5 57.5 39.0 57.5 41.5 60.0 44.5 64.5 48.5 52.0 
max. at 17 sixteenths 11/16 45.5 30.5 50.5 32.5 51.0 35.0 56.0 37.0 56.5 40.0 59.0 42.5 64.0 47.0 50.0 
. — —_ 4640 H, 3/4. 44.0 29.5 48.5 31.0 50.0 33.5 55.0 35.5 55.0 38.5 58.0 41.0 63.0 45.0 ... 48.5 
33 min. at 4 sixteenths 13/16 43.0 28.5 46.5 30.0 48.5 32.0 54.0 34.0 54.0 37.0 57.0 39.5 62.0 43.5 ... 47.0 
7 min. at 8 sixteenths ee 42.0 28.0 45.0 29.0 47.5 31.0 52.0 33.0 53.0 35.5 56.0 38.0 61.0 42.0 65.0 45.5 
5. Alloy steel 4640 H, 15/16 41.0 27.0 43.5 28.0 46.5 30.0 50.5 32.0 52.0 34.5 55.0 37.0 60.0 40.5 64.5 44.5 
J33 min. at 10 sixteenths i 40.0 26.5 42.5 27.5 46.0 29.5 49.0 31.0 51.0 33.5 54.0 36.0 59.0 39.5 64.0 43.0 
J58 max. at 4 sixteenths | ers 39.0 25.0 40.5 26.5 44.5 28.5 46.5 30.0 49.5 32.0 52.0 34.0 57.0 37.5 62.0 41.0 
| 38.0 24.5 39.5 26.0 43.0 27.5 45.0 29.0 48.0 31.0 51.0 32.5 55.5 36.0 60.0 39.0 
The latest SAE-AISI tenta- ee 37.0 24.0 38.5 25.0 42.0 27.0 43.5 28.5 47.0 30.0 49.5 31.5 54.0 35.0 58.5 38.0 
, oe 1%.. 36.5 23.5 37.5 25.0 41.5 26.0 42.5 28.0 46.0 29.0 48.5 31.0 53.0 34.0 57.5 37.0 
tive hardenability bands ap- egies! 36.0 23.0 37.5 24.5 40.5 26.0 41.5 27.5 45.5 29.0 48.0 30.5 52.0 33.0 56.5 35.5 
pear on the following eight tT Seem 35.5 22.5 37.0 24.5 40.0 25.5 41.5 27.5 45.0 28.5 47.0 30.0 51.5 32.5 56.0 35.0 
eee 35.5 22.5 37.0 24.0 39.5 25.5 41.0 27.0 44.0 28.0 46.5 29.5 51.0 32.0 55.5 34.0 
pages. 35.0 22.5 37.0 24.0 39.0 25.5 41.0 27.0 43.5 28.0 46.0 29.5 50.5 31.5 55.0 33.5 
: ) 
TABLE XVIII—Tabulation of Hardenability Band Limits—8700 H Series 
“yr Grade 
Distance 8720 H 8735 H 8740 H $742 H $745 H $747 H 8750 H 
(in.) Max Min, Max. Min. Max. Min. Max. Min. Max. Min. Max. Min Max Min, 
Caan Ge tag 48.0 40.5 57.0 49.5 60.0 52.5 62.0 54.0 63.0 55.0 64.0 56.5 65.0 58.0 
WM, Stitt kcracecss 46.5 35.5 57.0 48.5 60.0 52.0 62.0 53.5 63.0 55.0 64.0 56.0 65.0 58.0 
3/16 44.5 29.0 56.5 47.5 60.0 51.0 61.5 53.0 63.0 54.5 64.0 55.5 65.0 57.5 
1/4 41.5 25.5 56.0 45.5 59.0 49.5 61.0 51.5 62.5 53.5 63.5 54.5 65.0 56.5 
eee 38.0 23.5 55.0 43.5 58.5 47.5 60.0 50.0 62.0 52.0 63.0 53.0 65.0 55.5 
Sal Aira 36.0 22.0 53.5 41.0 57.5 45.0 59.0 48.0 61.0 50.0 63.0 52.0 65.0 54.5 
7/16 34.0 21.0 52.0 38.5 56.5 42.5 58.0 45.5 60.0 48.0 62.5 50.0 64.5 53.0 
ees Soe 2) os 33.0 20.5 50.0 36.0 55.0 40.0 57.0 43.0 59.5 45.5 62.0 48.0 64.0 51.0 
| a ee 31.5 mn oe 48.0 34.0 54.0 37.5 56.0 41.5 58.5 43.5 61.0 46.0 64.0 49.0 
eke cee satan 30.0 47.0 32.0 52.5 36.0 55.0 39.5 58.0 41.5 60.5 44.0 63.5 47.0 
ee” ee eee 29.5 45.5 31.0 51.5 34.0 54.0 37.5 57.0 40.0 59.5 42.5 63.0 45.0 
3/4 28.5 44.5 29.5 50.0 33.0 53.0 36.0 56.0 38.5 59.0 41.0 62.5 43.5 
ia ees ae 28.0 43.0 28.5 49.0 32.0 52.0 35.0 55.0 37.0 58.5 39.5 62.0 42.0 
SE 27.0 42.5 28.0 48.0 31.0 51.0 34.0 54.5 36.0 58.0 38.5 61.5 40.5 
(OS Ree ae 26.5 41.5 27.0 47.0 30.0 50.0 33.0 53.5 35.0 57.0 37.5 61.0 39.5 
SE Reese 26.5 41.0 26.5 46.0 29.5 49.0 32.0 52.5 34.0 56.5 36.0 60.0 38.5 
gt OR ea 25.5 39.5 25.5 44.5 28.0 48.0 30.5 51.5 32.5 55.0 34.5 59.0 37.0 
ee ee ae 25.0 38.5 24.5 43.0 27.5 47.0 29.5 50.0 31.5 54.0 33.0 57.5 35.0 
aes ee Riieaiients 24.5 38.0 24.0 42.5 27.0 46.0 29.0 49.5 30.5 53.0 32.5 56.5 34.0 
ieee eee 24.0 37.5 23.5 42.0 26.5 45.5 28.5 48.5 30.0 52.0 32.6 55.5 33.5 
. ae 23.5 37.0 23.0 41.5 26.0 45.0 28.0 48.0 30.0 51.5 31.5 55.0 33.0 
eee ree 23.5 36.5 23.0 41.0 25.5 44.5 28.0 47.5 29.5 51.0 31.0 54.5 33.0 
gegen tee, Sermeeeeel 23.5 36.0 22.5 40.5 25.5 44.0 28.0 47.0 29.5 50.5 31.0 54.0 32.5 
alia 23.5 36.0 22.5 40.5 25.5 44.0 28.0 47.0 29.5 50.5 31.0 54.0 32.5 
TABLE XIX TABLE XX 
Tabulation of Hardenability Band Limits—9200 H Series Standard Carbon Content Ranges for “H” Steels 
“sy” Grade Steel Carbon Range Steel Carbon Range Steel Carbon Range 
Bistence ~~ 9260) H 9261 H 9262 H Number (per cent) Number (per cent) Number (per cent) 
(in.) Max. Min. Max. Min. Max. Min. 1320 H 0.17/0.24 4620 H 0.17/0.24 8642 H 0.40/0.48 
Wis Ba as 20.8 60.0 1330 H 0.27/0.34 4640 H 0.37/0.45 8645 H 0.42/0.50 
1/8 on 58.0 59.0 60.0 1335 H 0.32/0.39 4812 H 0.10/0.17 8647 H 0.44/0.52 
eee shes 55.0 57.0 59.0 1340 H 0.37/0.45 4815 H 90.12/0.19 8650 H 0.46/0.54 
ES Pee oe 65.0 50.5 ee 55.0 57.5 2512 H 0.08/0.15 4817 H 0.14/0.21 8655 H_ 0.50/0.60 
5/16 ae St a o-5 “0 4 = a4 2515H 0.11/0.18 4820 H 0.17/0.24 8660 H 0.55/0.65 
7/16 .......... 60.0 37.0 625 420 65.0 50.0 2517H 0.14/0.21 5140H 0.37/0.45 8720 H_0.17/0.24 
OU RS eee 58.0 35.0 60.5 39.0 64.0 44.0 3310 H 0.07/0.14 5145 H 0.42/0.50 8735 H 0.32/0.39 
eee 56.0 33.5 59.0 37.5 63.0 41.0 3316 H 0.13/0.20 5150 H 0.46/0.54 8740 H 0.37/0.45 
Re See 53.0 Ped 94 aoe os par 4130H 0.27/0.34 6150 H 0.46/0.54 8742 H 0.40/0.48 
gg seeceeees a <<: nae aa 4132 H 0.30/0.37 8617 H 0.14/0.21 8745 H 0.42/0.50 
ae a 30.0 50.0 33.0 565 36.0 4135 H 0.32/0.39 8620 H 0.17/0.24 8747 H 0.44/0.52 
| ae 44.0 29.5 48.0 32.0 53.5 35.0 4137H 0.35/0.43 8622 H 0.20/0.27 8750 H 0.46/0.54 
EA 43.0 29.0 46.0 31.5 50.5 34.0 4140H 0.37/0.45 8625 H 0.22/0.29 9260 H 0.55/0.65 
n aoeeUhe eons & 41.5 28.5 44.5 31.0 48.0 33.5 4142 H 0.40/0.48 8627 H 0.25/0.32 9261 H 0.55/0 
. Se ee 40.0 27.5 42.5 30.0 45.0 32.5 4145H  0.42/0.50 9690 H rate ones Bt reread 
Re 38.5 26.5 41.0 29.5 43.5 31.5 , ‘ : : . 4 
Be aes a os 37.5 26.0 40.5 28.5 43.0 30.5 4147H 0.44/0.52 8632 H 0.30/0.37 9437 H 0.35/0.43 
ais ak 37.0 25.5 40.0 28.0 42.5 30.0 4150 H 0.46/0.54 8635 H 0.32/0.39 9440 H 0.37/0.45 
Bh nein ected cobs 37.0 25.0 39.5 27.5 42.0 29.5 4317H 0.14/0.21 8637 H 0.35/0.43 9442 H 0.40/0.48 
7 ttt eeeeeeee op = ed a. oe 4 4320H 0.16/0.23 8640 H 0.37/0.45 9445 H 0.42/0.50 
Cabjscciucths Ae: ae Se ee * om. ee 4340 H 0.37/0.45 8641 H 0.37/0.45 
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A practical procedure for selecting a substitute steel for an existing part is 
clearly described in the excellent paper “Selection of Automotive Steel on the 
Basis of Hardenability” by A. L. Boegehold. This paper originally appeared in 
the S.A.E. Journal, October, 1944, and has been reprinted in full in the book 
“Hardenability of Alloy Steels” currently available from the American Iron and 

Steel Institute, 350 Fifth Ave., New York 1. 
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Fractional-Horsepower Speed Reducers 


Line of compound 
and single-reduction 
speed reducers is avail- 
able in output torques 
to 1000 lb-in., and re- 
duction ratios to 1200:- 
1. Four models are 
single-reduction types 
and three compound- 
reduction styles. No. 0 
is a_ single-reduction 
worm-gear reducer 
with 1.333-inch center 
distance. It is available in four ratios from 2:1 to 
40:1. No. 2%, with 1.75-inch center distance, is made 
in ratios from 7'%:1 to 50:1; while No. 5, with 2-inch 
centers, is made in eight ratios from 9:1 to 60:1. The 
largest single-reduction unit has a 2.625-inch center 
distance and is available in nine ratios ranging from 
10:1 to 96:1. The compound reducers, Numbers CW-0 
CW-1 and SCW-1, are all available with twenty-four 
reduction ratios, ranging to 1200:1 for the two latter 
models which are rated at 350 lb-in. output torque. 
The reducers all incorporate 20-degree pressure-angle 
gears, cast-aluminum alloy housings and use roller- 
bearings throughout. Manufacturer: Euclid Machine 
& Tool Co., 15004 Woodworth Ave., Cleveland 10. 


For further information circle MD 1 on Page 243 








Large Forged Nuts 


Hex and square nuts in sizes starting at 3 inches 
are available in quantity. Providing high fatigue re- 
sistance which makes them desirable for dependable 
service and long life, these fasteners are particularly 
useful for large machinery. They are accurately 
forged and have milled threads made to either stand- 
ard or special dimensions. Manufacturer: Joseph 
Dyson & Sons, Inc., 5125 St. Clair Ave., Cleveland 4. 


For further information circle MD 2 on Page 243 





Temperature-Control Instrument 


Combining in one complete unit the Wheelco Capa- 
citrol and the Xactline control, new Xactline Capa- 
citrol temperature controller will hold temperature 
within 1/5-degree F with on-off cycles as short as 
three seconds. Unit uses no gears, motors or other 
mechanical devices, is electronic in principle. Con- 
troller is available in two models: Model 1241X has a 
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To obtain additional information on these new developments see Page 243 


two-position single-throw, double-pole Micro-Switch 
control and will handle 10 amp at 320 volts. Model 
1244X, also operating on 115 or 230 volts, has single- 
pole, single-throw “on-off” mercury-switch control, 





with a rating of 50 amp at 115 volts, or 25 amp at 230 
volts. Case styles are available in either flush or sur- 
face mounting types. Manufacturer: Claude S. Gordon 
Co.. 3000 S. Wallace St., Chicago 16. 


For further information circle MD 3 on Page 243 





Carboloy balls ground to 
tolerances of 0.0002-inch in 
diameter are recommended 
for such applications as ball 
check valves. The balls, 
standard in Carboloy grade 


Cemented-Carbide Balls 
44A, are available in ten 
standard sizes ranging from 


1, to 1 inch in diameter, 


and are said to combine great toughness with good 
resistance to wear. Manufacturer: Carboloy Co. Inc., 
11113 East 8 Mile Road, Detroit 32. 


For further information circle MD 4 on Page 243 








Immersion Thermostats 


Immersion type thermo- 
stat line is designed to regu- 
late the temperature of 
liquids in all types of con- 
tainers or systems. The L- 
578 series thermostat con- 
sists of four parts: Well, 
which is fixed to the liquid 
container and which makes 
possible the easy removal of 
the mechanism without leakage, temperature-sensitive 
bimetal element which fits within the well, a mercury- 
to-mercury switch operated by the bimetal element, 
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and a temperature-setting mechanism. As fluid tem- 
perature increases, the bimetal element expands and 
causes the mercury switch to be tilted. Temperature 
setting is the point at which the mercury switch -be- 
comes tilted sufficiently to either open or close the 
electrical circuit. Three models are included in the 
series, all rated at either 15 amp, 115 volts ac, or 10 
amp, 230 volts ac and suitable for operation in the 
temperature range 100 to 300 F with a 10-degree op- 
erating differential. Model L-578-1 has a single-pole, 
single-throw switch breaking contact on temperature 
rise. Model L-578-2 has single-pole, single-throw 
switch making contact on temperature rise. Model 
L-578-3 has a single-pole, double-throw switch which 
breaks or makes contact on temperature rise depend- 
ing on terminal connections used. Manufacturer: 
General Controls Co., Box 1431, Glendale 1, Calif. 


For further information circle MD 5 on Page 243 





Hydraulic Power Unit 


Standardized hydraulic power units for use in con- 
junction with hydraulic cylinders and other hydraulic 
equipment will produce pressures to 2000 psi and 
above. The complete package consists of pump, pres- 





sure relief and adjusting valve, motor and hydraulic 
pressure gage. Units, available for volumes from 1 
gpm up, are distinguished by their excellent styling 
and compactness. Manufacturer: Hannifin Corp., 
1101 S. Kilbourn Ave., Chicago. 


For further information circle MD 6 on Page 243 





Protective Coating for Aluminum 


Chemical protective coating for aluminum and its 
alloys, Alodine is applied rapidly and without use of 
electricity, will stand 2000-hour exposure to salt at- 
mosphere. Interaction of aluminum and the Alodiz- 
ing chemicals produces integral coating which is flex- 
ible and chemically stable and which will stand ex- 
treme bending and denting without failure. The pro- 
tective coating, applied in two minutes, is not an oxide 
type finish and can be used either painted or unpaint- 
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ed. It requires no priming coat when paint is applied. 
Manufacturer: American Chemical Paint Co., Ambler, 
Pa. 


For further information circle MD 7 on Page 243 





Poppet-Type Air Valve 


Small, poppet type air valve, available in either 
hand or foot-operated models, is designed for control 
of light production equipment. Constructed of stain- 
less-steel and brass with a Hi-Carb Neoprene seat, 
valve is available in 12 styles. In foot-treadle units, No. 
600 is a 3-way valve while No. 601 is 4 way. In the 
hand-lever types, No. 602 is 3 way, while No. 603 is 





4 way. All valves are available in locking, nonlocking 
or neutral-position types. Manufacturer: Ross Operat- 
ing Valve Co., Dept. K, 6485 Epworth Blvd., Detroit 


10. 


For further information circle MD 8 on Page 243 





Short-Stroke Solenoid 


Small, all-welded solenoid for use where powerful 
pull is needed in a small space, develops a maximum 
pull of 0.26-lb in a half-inch stroke. It operates on 
110-volt, 60-cycle power. An L-shaped mounting 
bracket permits either horizontal or vertical mount- 
ing and frame and bracket are welded together for 





sturdiness and long life. Frame laminations are sili- 
con stee] permitting more pull per watt input. The 
removable coil, which is paper wound and plastics 
impregnated, is sealed inside a plastics housing. Unit 
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is recommended for such applications as appliances, 
pinball machines, trip mechanisms and vending ma- 
chines. Manufacturer: General Electric Co., Control 
Division, Schenectady, N. Y. 


For further information circle MD 9 on Page 243 





X-Washers 





Single-piece locking units 
which may be quickly 
clamped around pins, new 
series of X-washers form 
60-degree closure to support 
heavy thrust loads. The 
easily applied or removed 
fasteners are manufactured 
from cold-rolled steel and 
cadmium plated, in sizes to fit pins from 7/32 to 
17/32-inch in diameter. Manufacturer: Standard 
Locknut and Lockwasher, Inc., 311 North Capitol 


Ave., Indianapolis. 
For further information circle MD 10 on Page 243 














New Thermoplastic 


Providing toughness and flexibility, new plastics is 
a colloidal blend of polyvinyl chloride resins and 
nitrile rubber polymers. Material, known as Geon 
Polyblend 500 x 503, is unique in that the charac- 
teristics of vinyl elastomers are achieved with no 
liquid plasticizer. The plastics is thus unusually 
stable in the presence of solvents. Manufacturer: 
B. F. Goodrich Chemical Co., 324 Rose Bldg., Cleve- 
land 15. 


For further information circle MD 11 on Page 243 





Explosion-Tested Linestarter 


7 Direct - current 
_ linestarter for 
| use with motors 
| up to 5 hp in size 

on circuits of 80, 
115, 230 and 550 
volts is designed 
for use with U. S. 
Bureau of Mines 
approved ‘“Per- 
missible” equip- 
, ment. The starter 
is equipped with 
_ magnetic blow- 

outs that quickly 

rupture the arc 

and minimize 

burning of con- 
tact tips. Overload protection is provided by an in- 
verse time-limit thermal-overload relay that permits 
moderate overloads but acts instantaneously if load 
is sufficient to damage the motor. New unit features 
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sturdy dc magnetic contactor with knife-edge bearings. 
It has packing glands that can be bolted in place, 
permitting the assembly of conduit and gland away 
from the starter and then bolting the assembled unit 
in place. Overload relay can be arranged for either 
manual or automatic resetting. Short-circuit. protec- 
tion is provided by a fuse of such rating that it will 
not break the circuit on ordinary overload of the 
starting inrush current. All operating machinism is 
enclosed in a welded cabinet of heavy steel plate and 
pushbutton and reset button are mounted in the cover. 
Pushbutton may be located remotely if desired. 
Manufacturer: Westinghouse Electric Corp., P. O. 
Box 868, Pittsburgh 30. 


For further information circle MD 12 on Page 243 





Sealed Snap-Action Switch 


Roller-arm actuator 
type of snap switch 
sealed for operation 
when exposed to 
dust, dirt, abrasives 
and fluid splashing, is 
designed particularly 
for cam and slide ac- 
tuation in industrial ap- 
plications. Roller arm 
actuator is adjustable 
both vertically and 
horizontally and switch 
is supplied for either 
bottom or side mount- 
ing. This type N2 unit 
is equipped with synthetic rubber boot covering the 
operating plunger which together with a gasket be- 
tween the bottom plate and housing case, provides a 
completely-sealed switch assembly. Operating at a 
force of from 6 to 16 ounces on a 0.006-inch differen- 
tial, the entire assembly weighs only 0.64-lb mounted 
in its die-cast housing. Manufacturer: Micro Switch 
Div., First Industrial Corp., Freeport, Ill. 

For further information circle MD 13 on Page 243 








High-Capacity Resistors 


r : Wire-wound resistors 
for use in motor start- 
ing and dynamic brak- 
ing, as well as for field 
discharge and plug- 
ging are rated at 2200 
watts, continuous duty. 
The sturdily construct- 
ed units have resist- 
ances from 0.32 to 4.35 
ohms with continuous current capacities from 21 to 
79 amperes. Units of these Edgeohm resistors hav- 
ing a duty cycle of 5 seconds out of 8 seconds are rated 
at 17,000 watts based on a 375-degree temperature 
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designed to provide 50 cu 








rise. Single resistors are available with stamped 
steel brackets while multiple units up to four can be 
furnished in a single open frame. Frames of the same 
length and width may be stacked in banks. Manufac- 
turer: Ward Leonard Electric Co., Mount Vernon, 
N. Y. 


For further information circle MD 14 on Page 243 





Vibration Mount 


Designed for conditions where low frequency per- 
mits a mount having large deflection, No. 140 series 
Vibration Eliminator has static deflections up to %- 
inch. The rubber-type mount is available for loads 
between 100 and 400 lb, will assure isolation at fre- 
quencies as low as 600 cpm. Manufacturer: Vibration 
Eliminator Co., 10-28 47th Ave., Long Island City 1, 
) a A 


For further information circle MD 15 on Page 243 





Pillow-Block Bearing 


Self-aligning pillow-block bearings have self-lubri- 
cating feature providing adequate lubrication over 
long periods. Bearing has a porous-bronze sleeve sur- 
rounded by a large, felt, oil reservoir, eliminating the 
necessity for frequent oiling. While completely self 
aligning the pillow block is anchored firmly in place. 





Use of new alloys in. bearing greatly increases life. 
Sizes readily available include: 5%, 34, %, 1 and 
1 3/16 inch. Other sizes from 14 to 1% inch can be 
made to order. Manufacturer: Western Thermal 
Equipment Co., 1701 W. Slauson St., Los Angeles. 


For further information circle MD 16 on Page 243 





Gear Pump for Lubrication Systems 


Low-capacity gear pumps 


cm per minute when driven 
at 100 rpm, deliver correct 
quantity of lubricant with- 
out by-passing a large per- 
centage of the output. High- 
efficiency units, the pumps 
maintain a constant feed 
under high pressure during operation of machine. 
They are made in three models: Universal type, il- 
lustrated, can be mounted in any position, the direc- 
tion of drive-shaft rotation determining the direction 
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of flow. Reversible pump maintains flow in one di- 
rection only regardless of change of drive-shaft rota- 
tion during operation. The sump-type gear pump is 
equipped with an integral fine-mesh screen and may 
be mounted directly in the sump. Because of their 
compact size—base diameter 2144 inches—the gear 
pumps are readily incorporated in designs where 
space limitations exist. Manufacturer: Bijur Lubri- 
cating Corp., 43-01 22nd St., Long Island City 1, N. Y. 


For further information circle MD 17 on Page 243 





Sealed Ball Bearing 


| Soft  Synthetic-Rubber 
seal having steel core is 
used on new line of bearings 
to retain the lubricant and 
exclude foreign material. 
Being of elastic material, the 
single-piece replaceable sea) 
adjusts itself to the shape 
of the rubbing*surface thus 
assuring positive, tight 
closure. Seal material is 
water and oil resistant and 
will function in the temper- 
ature range --30 F to 225 F. Removal of one seal 
makes the bearing usable in single-seal applications. 
These Synthe-Seal bearings are manufactured in 
Standard SAE single-row bores, diameters and widths 
in most of the popular sizes. Manufacturer: Marlin- 
Rockwell Corp., Jamestown, N. Y. 


For further information circle MD 18 on Page 243 








Miniature Capacitors 


Flat, phenolic-cased capacitors, designed for con- 
ditions where space is at a premium, are designed for 
close stacking and assembly requirements of minia- 


ture apparatus. 
Capacitors with 
capacities of 
0.001 and 0.005- 
mfd measure 
9/16 by 5/16 by 
3/32-inch, while 
units of 0.05-mfd 
capacity measure 
11/16 by 29/64 
by 7/32 -ineh. 
Working poten- 
tial of all units is 
75 volts de. Seal- 
ed against 80 per 
cent relative hu- 
midity, the ca- 
pacitors have an 
operating temperature range of —55 C to +65 C. 
while lower capacity ratings can be furnished for 
service to 85 C. Tolerance for 0.05-mfd units is +30 
per cent; for all other units it is +60 per cent. —20 
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per cent. The 0.001 and 0.005-mfd capacitors are 
paper-dielectric types impregnated with mineral oil 
and the 0.01 and 0.05-mfd types are paper-dielectric 
impregnated with wax. Manufacturer: Tobe Deutsch- 
mann Corp., Canton, Mass. 

For further information circle MD 19 on Page 243 





Compact Lubricant Injectors 


Small, compact, space-saving units especially de- 
signed for use where mounting space is limited, the 
new type SL-3 lubricant injectors have only two mov- 
ing parts, the valve stem and piston. These operate 
in a packing of oil and grease-resisting material 
which compensates for wear that would otherwise re- 
sult in leakage. The injectors are available either 





singly or in manifolds of two, three or four. Base 
blocks are drilled so that injectors can be mounted in 
either vertical or horizontal position, and discharge 
is by positive displacement. Injector block has 4-in. 
IPT female connection at each end while outlet of 
each unit is %-in. tube. Manufacturer: Lincoln En- 
gineering Co., 5701 Natural Bridge Ave., St. Louis 20. 
For further information circle MD 20 on Page 243 





Automatic Motor Starters 


Nonreversing auto- 
transformer type of 
motor starters are de- 
signed for use with 
Single-speed two or 
three-phase _ squirrel- 
cage induction motors 
driving pumps, fans, 
etc. Units are advant- 
ageously used where 
inrush starting cur- 
rents must be reduced, 
or where motor start- 
ing torque requires ad- 
justment. The drip- 
proof enclosed starter 
is compact and conveniently arranged in three re- 
movable sections: Contactor panel, timer panel and 
multi-tap autotransformer. For ease and simplifica- 
tion of installation, all line-load and control ter- 
minals are completely accessible. Adjustable time-limit 
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acceleration, overload protection, mechanical and in- 
terlock protection and adjustable taps on the auto- 
transformer are provided on all starters. Suitable for 
two-wire or three-wire control, Bulletin 4051 alternat- 
ing-current automatic motor starters are available 
in standard sizes for use with squirrel-cage induction 
motors up to and including 100 hp at 550 volts, 60 
cycles. Manufacturer: Ward Leonard Electric Co., 
Mount Vernon, N. Y. 


For further information circle MD 21 on Page 243 





Space-Saving Terminal Block 


Compact, time sav- 
ing terminal block for 
battery connection con- 
sists of a molded junc- 
tion box accommodat- 
ing three terminals in 
a compact § arrange- 
ment. Furnished in 
sizes with cable holes 3%, 7/16 or %-in. in diam- 
eter, the unit, known as Bus-K-Nect, will carry low- 
voltage, high-current circuits commonly found on 
trucks and busses. It is easily installed and facili- 
tates rapid changing of batteries without use of tools. 
Manufacturer: Scintilla Magneto Div., Bendix Avia- 
tion Corp., Sidney, N. Y. 


For further information circle MD 22 on Page 243 








Attenuators 


Voltage attenuator suitable for electronic circuits 
has a totally shielding housing which is at the same 
time dust tight. The nonferrous can is provided with 
an improved dust-cover lock which permits removal 
with one hand. Cover is also of reduced height, de- 
creasing by 50 per cent the space required for re- 
moval. New features include elimination of moisture- 
absorbing materials, and choice of single or double- 
hole mounting. Manufacturer: The Daven Co., 191 
Central Ave., Newark, N. J. 

For further information circle MD 23 on Page 243 





Safety Overload Cutout 


Overload safety cut- 
out is designed to slip 
when torque demand 
reaches excessive 
values.. When an over- 
load occurs, power is 
cut off and the cutout 
immediately resets it- 
self and is ready to 
function again. Avail- 
able in three models covering a wide torque range, 
the units are controlled by springs designed to suit 
the particular application. Size 00 will accommo- 
date working torques from 20 to 150 lb-in.; size 1 is 
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Johnson Bronze Sleeve Bearings Give You Every Worthwhile Advantage 
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and Save 


Are you buying more bearing than you need? Are you building sales 
resistance into your product by making it too complicated? One of the 
easiest ways to simplify the design and operation of a motive unit... 
without sacrificing performance or efficiency . . . is to install Johnson 
Sleeve Bearings. 


The adoption of Sleeve Bearings brings many worthwhile advantages. It 
gives the designer more freedom in tolerances. It simplifies installation, 
also maintenance and replacement. The solid bearing surface provides 
excellent load carrying capacity. This bearing surface permits a con- 
tinuous film of lubricant to form between the bearing and shaft... 
preventing wear, eliminating noise and reducing friction to the minimum. 


Johnson Sleeve Bearings are more economical too. Their low unit cost 
provides manufacturers with a much lower cost and a greater profit 
on each model. They are precision made .. . of highest quality 
materials. Why not investigate the possibilities of using 
Johnson Sleeve Bearings in your product? We can give 
you sound advice and excellent delivery NOW. 


JOHNSON BRONZE CO. 
525 S. Mill Street, New Castle, Pa. 



















































designed for torques from 150 to 650 lb-in., and size 2 
is suitable for torques ranging from 500 to 2500 lb-in. 
All three models are designed for speeds up to 1200 
rpm. Manufacturer: Anchor Steel and Conveyor 
Co., 2563 Bellevue Ave., Detroit 7. 


For further information circle MD 24 on Page 243 





Single-Row Sealed Ball Bearings 


eee Single-row ball bearing 
line of same width as the 
standard double-row ball- 
bearing incorporates Plya- 
Seals on both sides of bear- 
ing for retention of lubri- 
cant and exclusion of 
foreign material. Principal 
advantage of the new bear- 
ing is the fact that it is a 
self-contained antifriction 
unit carrying a large sealed- 
in supply of factory-packed 
grease ample for years of 
operation. Use of single row of balls in space normally 
given to two rows provides for a large supply of 
grease without total filling thus permitting breathing 
without leakage. Double row size insures good shaft 
and bearing support without slippage, while the wide 
inner-ring face provides pull-off face area over 
standard shaft-shoulder diameters. The new W-PP 
line of bearings is being produced in bore sizes from 
20 to 70 mm in two series: W204PP to W210PP in- 
clusive and W306PP to W314PP inclusive. Manufac- 
turer: The Fafnir Bearing Co., New Britain, Conn. 


For further information circle MD 25 on Page 243 








Aluminum Casters 


High-strength aluminum-alloy casters are designed 
to fill the demand for nonsparking, nondielectric 
units for use under hazardous conditions. Possibility 
of sparks, caused by hitting metallic objects, or ac- 
cumulations of static electricity is thus eliminated. 
Manufacturer: Market Forge Co., Everett 49, Mass. 

For further information circle MD 26 on Page 243 





Running-Time Meter 





Registering total operat- 
ing time or idle time of any 
circuit, machine or system to 
which connected, the new 
time totalizer features a 
counter that can be reset to 
zero. Typical applications of 
the meter include operating- 
time measurement of vacuum 
tubes, and check of operating hours of equipment. 
Motor powered, the unit contains a precision-built 
five-digit revolution-type counter which indicates in 
tenths up to 10,000 hours and then repeats. Meters 
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are available in three styles. Type E5, furnished in 
attractive die-cast housing, Type E6 enclosed in metal 
housing arranged for conduit connection, and Type 
E7 (illustrated), a 3 3/4-inch diameter instrument 
enclosed in combination die-cast and plastics housing 
for flush-panel mounting. It is equipped with knob 
reset accessible from the front. Operating on rated 
voltage plus 10 per cent, timers are available to 
operate on 50 or 60-cycle, 110 or 220-volt power. 
Manufacturer: R. W. Cramer Co. Inc., Centerbrook, 


Conn. 
For further information circle MD 27 on Page 243 





Multi-Circuit Timers 


Designed for applications 
such as automatic vending 
machines, automatic laundry 
machines and other types of 
equipment requiring time 
and sequence control, 
Cramer model VF timers are 
available with up to 6 cir- 

ee cuits. Timers measure 2 1/2 
& : by 3 5/8 by 3 5/8 inches 
high (for the large size) and 
are equipped with a type SX synchronous motor for 
ample power and dependability. They are available in 
a variety of speeds from 1/24-rpm to one rpm. Timers 
are designed to handle 6, 24, 110 or 220 volts 50 or 
60-cycle power and carry 10 amperes across the con- 
tacts of a single or double throw switch. Depending 
on applications, units are available with either slow 
make or break or snap action. Manufacturer: R. W. 
Cramer Co. Inc., Centerbrook, Conn. 

For further information circle MD 28 on Page 243 





Ganged Limit Switches 


Twelve-gang, open-blade snap switch is designed 
for either cam or plunger operation. Measuring 5% by 
2 1/16 by %-inch, the limit switch is rated at 10 amp, 
125 volts ac. The switch requires an operating force 
of 4% to 6 oz with a maximum movement of 1/16- 
inch and an overtravel of 1/16-inch. It is available 
having a normally-open, normally-closed or double- 
throw circuit on any pole or combination of poles, and 
may be had in other multiple arrangements. Manu- 
facturer: The Acro Electric Co., 1311 Superior Ave., 
Cleveland. . 

For further information circle MD 29 on Page 243 
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RIGID HEEL 


provides a positive press fit in the 
cavity, assuring a leakproof seal at 
this point. 










FLEXIBLE LIP 


an integral part of the seal, is avail- 
able in a variety of designs to meet a 
wide range of conditions. 











GARTER SPRING 


controls lip pressure to provide most 
effective sealing and maximum seal 
life. 


@ The J-M Clipper Seal has all the virtues of sim- 
plicity — plus the practical advantages of superior 
bearing protection, longer life and ease of installa- 
tion and removal which only an oil seal of its 
unique design can provide. 

Consisting only of a moulded one-piece body 
and a garter spring, the Clipper Seal has no metal 
case. This permits greater bore tolerances. The 
relatively dense, rigid heel, designed for a press fit 
in the packing recess, eliminates the need for a 


Johns- Manville 





“Seicamene 
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cover plate for pressures under 5 psi. The tough, 
flexible lip is held in light but firm contact with 
the shaft by the garter spring which causes it to 
seal with a minimum of friction and wear. 
Clipper Seals are recommended for packing 


against oil, grease, water, air, grit and coolants at: 


temperatures up to 225 F. They are available in 

sizes from ¥%” diameter up. eo 
For further details, write Johns- J . 

Manville, Box 290, New York 16, N. Y. 3 Ml 
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To obtain additional information on these new developments see Page 243 


Deci Log Log Slide Rule 


Simplified arrangement of new slide rule facilitates 
rapid computation. Scales on front of rule are so 
arranged that only one setting of the hairline is re- 
quired to determine square root, cube root and log- 
arithm. Log-log scale on back of rule is expanded for 
accuracy and arranged to give five readings with any 





DECIMAL 
FRACTION 





ROOT 
LOGARITHM 





NATURAL. 
LOGARITHM 
TO BASE e 


COLOGARITHM 


LOGARITHM 
TO BASE 10 


ECIPROCAL 


RESULT 


SQUARE 
ROOT 

















FRONT 











setting of the hairline. These readings are: Decimal 
fractions to four and five places, their reciprocals to 
four and five places, logarithms, cologarithms and nat- 
ural logarithms. The log-log scales read from one- 
ten-billionth to ten billion and give decimal point lo- 
cation. A simple legend tells which scale to read when 
raising to powers. The rule is magnesium alloy with 
plastics surfaces bearing permanent washable scales. 
Measuring 1214 by 24% by 3/16-inches, it comes com- 
plete with carrying case and instruction manual. Man- 
ufacturer: Pickett & Eckel, Inc., 5 S. Wabash Ave., 
Chicago 3. 


For further information circle MD 30 on Page 243 





Power Supply 
iy iil Power supply will 
provide voltage vari- 
able from 0 to 20‘am- 
peres from a 115 or 
230-volt, 60-cycle sup- 
ply. The unit functions 
by the use of two vari- 
able transform- 
ers which are used sep- 
arately for current or 
voltage taps. For me- 
tering purposes, a 
triple-range voltmeter 
and a double-range ammeter are supplied. These 
meters are accurate to one per cent. Output voltage 
ranges are 0-30, 0-150, and 0-300 volts while current 
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ranges are 0-5 to 0-20 amperes. A circuit-breaker pro- 
vides instrument protection. Manufacturer: Supe- 
rior Electric Co., 280 Church St., Bristol, Conn. 

; For further information circle MD 31 on Page 243 





Automatic Blueprinting Machine 


Continuous blueprinting machine designed for the 
high-speed production of blueprints, whiteprints, van- 
dykes and blueline prints, automatically exposes, 
treats, washes and dries prints. The machine, known 
as the model M4, uses a 12-inch diameter Pyrex glass 
cylinder which revolves with the work thus assuring 
slip-free and static-free contact between tracing and 
print paper. Light is provided by a 75 or 90-watt 
quartz lamp. After prints are exposed they are de- 





veloped and washed in a series of spray and sub- 
merged baths and dried by passing around a series of 
electrically-heated aluminum drying drums. Machine 
is sturdily constructed with cast-aluminum frames 
and precision ball bearings, and is finished in a grey 
wrinkle lacquer. Overall dimensions are 126 inches 
long and 70 inches wide for the 42-inch machine and 
82 inches wide for the 54-inch machine. Manufac- 
turer: Paragon-Revolute Corp., 77 South Ave., Roch- 
ester 4, N. Y. 


For further information circle MD 32 on Page 243 





Electron-Tube Wall Chart 


Basic information on operation, types and applica- 
tions of electron tubes covering both vacuum and gas- 
filled types is presented in a new wall chart now 
available. Printed in eight colors on heavy linen paper 
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Want the facts about 


where and how to use 
"O” Ring Packings ? 
























Aol Houghton! 


“O” Rings are not a cure-all, but if the user and designer 
observe their limitations, they can be a simple answer to 
many packing problems. 


They should not be used at high pressures; 1500 PSI is the 
limit unless back-up washers are used to prevent extrusion. 
They should be purchased from a licensed source, as their 
installation (not their design) is patented. 


“O” Rings are primarily used for reciprocating motion. Their 
sizes have recently been standardized, as covered in the new 
Vix-Syn Packing Handbook just published. 





_ As packing pioneers, Houghton can from experience save 
many headaches when you are planning seals for a hydraulic 
mechanism. This service ranks in importance with the pack- 
ings themselves; it’s yours if you write E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 








HOUGHTON’S 
VIM LEATHER and VIX-SYN PACKINGS 
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the chart is reinforced by metal strips and is hinged 
for hanging. It shows how the electron is freed in 
electron tubes, basic structural types of tubes and 
primary functions. Manufacturer: Westinghouse 
Electric Corp., 306 Fourth Ave., Pittsburgh 30. 


For further information circle MD 33 on Page 243 





Circular Fluorescent Lamp 


Circular design of new fluorescent lamp greatly re- 
duces shadows, making lamp particularly suitable for 
drafting room use. Unit is a 32-watt, 12-inch diam- 





eter lamp with heavy white-enamel base. Operation 
is on 310-volt current. Manufacturer: Homecraft 
Electronic Products, 1208 South Kedzie Ave., Chicago 
23. 

For further information circle MD 34 on Page 243 





Radius Guide for Draftsmen 


Transparent - plastics ra- 
dius guide for radii from 
1/16 to %4-inch accurately 
locates the correct center of 
circles. Instrument, known 
as the No. 75, eliminates 
the time-consuming method 
of finding the correct center 
with a compass by the trial 
and error method. Made of 
transparent plastics 0.030- 
inch thick, guide has all edges clean cut and smooth, 
and calibrations and numerals are imprinted. Diam- 
eter of the instrument is 4% inches. Manufacturer: 
Rapidesign, Inc., P. O. Box 592, Glendale, Calif. 

For further information circle MD 35 on Page 243 








insulation Tester 


Line-voltage-powered insulation tester is latest ad- 
dition to the Megger line. Instrument needs only to 
be plugged in to 115-volt circuit for operation, re- 
quires no cranking as do other models. It is thus 
recommended for applications where a large number 
of tests are to be made, or where an individual test is 
continued over a long period of time. This rectifier- 
operated instrument is a modification of the Megger 
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line of testers in that the hand generator is replaced 
by a power pack consisting of a constant-potential 
step-up transformer and selenium rectifier, giving a 





be 


constant d-c test voltage. The ohmmeter covers a wide 
range and is independent of applied voltage. Four 
models are available with ratings from 0-500 meg- 
ohms at 500 volts to 2000 megohms at 1000 volts. 
Manufacturer: James G. Biddle Co., 1316 Arch St., 
Philadelphia 7. 


For further information circle MD 36 on Page 243 





Basswood Drawing Boards 


Moisture-sealed line of basswood drawing boards 
is again available. The No. 8080 boards are manu- 
factured in sizes from 12 by 17 inches to 31 by 42 
inches. Sealing process is said to reduce wood warp- 
age to a minimum. Manufacturer: Engineering Mfg. 
Co., Sheboygan, Wis. 

For further information circle MD 37 on Page 243 





Adjustable Work Table 


Adjustable-type work table has hand crank for 
raising or lowering top within the range 2614 to 37- 
inches from the floor. Sturdily constructed of heavy 
duty plywood with 20 by 48-inch tempered Masonite 
top, the new table will hold a load of 300 pounds. 
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Mounted on gliders, the table is said to facilitate ef- 
ficient work, being immediately adjustable to the posi- 
tion most comfortable for the user. Manufacturer: 
Haskell Mfg. Co., Dept. MD, 206 Penn Ave., Pitts- 
burgh 21. 


For further information circle MD 38 on Page 243 
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Accurate REGULATION of _ reciprocation 
speeds as well as gradual deceleration and smooth 
reversal is achieved with a new hydraulic speed-con- 
trol valve for cylinder-driven machine units covered 
in patent 2,417,583. Assigned to the Vinco Corp. by 
R. D. Bennett, the valve is particularly adapted to 
the control of such high-precision machines as gear 
grinders where working tolerances are extremely 
small. Control of cylinder speed is by means of an 
eccentric which sets the position of the throttle 
plunger. Actuated from a cam on the driven member, 
a table in the case of a grinder, the throttle decreases 
the speed to stop position.and on reversal of motion 
accelerates gradually up to preset traverse speed. 


'T orque CAPACITY of the friction clutch covered 
in patent 2,418,466 is substantially unaffected by any 
lubricant which may work onto its gripping surfaces. 
Utilizing electromagnetic actuation for control, actual 
contact between the armature and the electromagnet 




















is prevented in operation to avoid wear. Clutch faces 
are of hardened steel for long life and design of the 
gripping face is such that a clutching force of 230 
psi of area creates a gripping coefficient when work- 
ing in a lubricated gearbox approximating very close- 
ly that of the surfaces when dry. Actual figures on 
a clutch so constructed show a torque of 5 pound- 
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inches with no slippage as compared to one of 5 5/16 
pound inches dry. Patent assigned to Woodward Gov- 
ernor Co. by G. F. Drake. 


| ee SPEED RATES despite differences in 
load on a pair of hydraulic hoists or rams is as- 
sured by an unusually simple equalizing valve as- 
signed to Hydraulic Control Engineering Co. by Wil- 
liam T. Stephens. Described in patent 2,423,264, the 
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important feature of the valve comprises a floating 
piston for controlling the fluid passages in accord- 
ance with the pressures exerted on opposite ends of 
the piston. Conversely, the piston controls the quan- 
tity of fluid discharged from the hoist rams by the 
same means, pressure exerted by each ram on the 
ends of the piston balancing the port openings to allow 
equal volume discharge regardless of pressure. 


Wear AND VIBRATION normally incident to the 
operation of a winch or like mechanism are eliminated 
by a novel friction-responsive pawl control covered 
in patent 2,414,960 assigned to David Round & Son by 
Charles C. Martin. Providing substantially noiseless 
and automatic operation, the unit employs a friction- 
responsive wire loop, actuated by movement of the 
winch, to lift the pawl when operation is in a hoisting 
direction and release the pawl to normal engagement 
with the ratchet wheel when operating direction is 
reversed. 
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CLUTCH HEAD 
meas Wost Wederu Sereu 


A distinction won by proved performance on power assembly 
lines... where the records of users credit the exclusive features 
of CLUTCH HEAD Screws with 15% to 50% production increases. 


Higher Visibility of the roomy Clutch recess inspires 
operator confidence to check out slow-down hesi- 
tation. 


No Chewed-up Heads. That Center Pivot Column on 
the Type “A” Bit prevents driver canting and in- 
sures automatic straight driving. 


Safe Non-tapered Drive eliminates need for end 
pressure to combat skid hazard “‘ride-out”’ as set up 
by tapered driving. 

Slippage Goes fo Zero with cLuTCH HEAD’s all-square 
driving engagement. The straight sides of the Bit 
match straight walls of the Clutch recess, making 
the drive-home almost effortless. 


A Fatigue Factor Disposed Of. Absence of end pres- 


sure means safer, faster, easier driving . . . 
checking out end-of-the-shift “‘lag” for a 
stepped-up driving tempo. 


You are invited to make your 
own appraisal of these exclu- 
sive CLUTCH HEAD features. 










Lock-on Breaks “‘Bottlenecks’’. Only cLuTcH HEAD 
provides this feature for easy one-handed reaching 
to inner spots. 


Solves Field Service ‘“‘Headaches’’ Too. With the 
Type “‘A”’ Hand Driver, service men find it easy to 
withdraw screws undamaged and held safely on the 
bit for re-use. 


Fractional Tool Cost. This rugged Type “‘A” Assembly 
Bit holds the record of 214,000 screws driven in con- 
tinuous operation without reconditioning. A 60- 
second on-the-spot operation restores it to original 
efficiency .. . repeatedly. 


Screwdriver Control. This is the only modern screw 
basically designed for operation with a common 
screwdriver ... a boon to emergency service. 


Send for package assortment 
of screws, sample Type ‘“‘A’’ 
Bit, and illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 





CHICAGO 8 


NEW YORK 7 
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JOHN K. NORTHROP, president of Northrop Aircraft Inc., received the 
highest aviation honor of The American Society of Mechanical Engineers— 
the Spirit of St. Louis Medal—at its recent semiannual meeting for his de- 
velopment of the “Flying Wing” and other contributions to aeronautical 
science. The presentation was made in recognition of “his originality and 
vision in the engineering of military and commercial airplanes, and particu- 
larly for his development of a successful flying wing.” Mr. Northrop’s 
contributions to aeronautics are many, and a number of his early design 
methods and details are still in general use. He played a major part in 
development of craft such as the Vega, Northrop Alpha, Delta and Gamma 
series, the A-17 attack planes, early Navy dive bombers and the Flying 
Wing. Born in New Jersey in 1895, he moved 
with his family to California where he 
graduated from high school. He then 
turned to following his natural bent for 
applied mechanics. After serving in World 
War I, he joined Douglas Aircraft. Later 
he formed the Lockheed Aircraft, and in 
1928, with W. K. Jay, Avion Corp. was 
founded. This corporation built and flight 
tested a flying wing which made many 
flights in 1929 and 1930 and furnished valu- 
able aerodynamic and structural data. In 
1930 the firm became a unit of United 
Aircraft. Two years later the Northrop 
Corp. was formed. The present Northrop 
Aircraft Corp. was founded in 1939 with 
Mr. Northrop as its president and head of 
efigineering and research. 


C. W. LAPIERRE in his new post as vice 
president in charge of engineering, Am- 
erican Machine & Foundry Co. will be 
responsible for the engineering policies of 
all divisions of the company. Well known 
as an electrical engineering expert, especi- 
ally in the electro-mechanical field to which 
he has made many contributions, Mr. 
LaPierre formerly had been manager of 
General Electric’s electro-mechanical divi- 
sion of the general engineering and con- 
sulting laboratory. In this capacity he 
directed the development of a wide variety 
of mechanical and electrical devices which 
have been used in the electrical, textile and 
other industries. Mr. LaPierre has had 
broad experience in the fields of electronics, D. Roy Shoults 
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John K. Northrop 


optics, heat transfer, noise and 
vibration, and recently was ac- 
tive in the development of an 
atomic power plant. In 1937 he 
received the Charles A. Coffin 
award for outstanding accom- 
plishment. A native of Jackson, 
Mo., he was a member of the 
class of 1925 at the University 
of Missouri’s engineering school. 


D. ROY SHOULTS, vice presi- 
dent in charge of engineering of 
Bell Aircraft Corp. since the 
fall of 1945, has taken over 
new duties as chief engineer of 
The Glenn L. Martin Co. For 
almost twenty years prior to 
joining Bell Aircraft, Mr. Shoults 
had been with General Electric. 
His last position with G E had 
been that of engineer of the 
Aviation Division with appli- 
cation engineering responsibility 
for the company’s aircraft ap- 
paratus products. 

Born in 1903 in Ohio, Mr. 
Shoults was graduated from the 
University of Idaho in 1925 with 
a degree in electrical engineer- 
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ENTY, if you’re looking for proof how a product, in a 
highly competitive market, can be given the advantages of 
aluminum at little or no increase in cost. 


This new prefabricated farm and utility building is all- 
aluminum inside and out, never requires paint, is fire and ver- 
min proof. The common assumption would be that its price is 
“out of this world” compared to steel. Actually, there’s little 
or no difference in the final erected cost. 


And that’s where manufacturers are guilty of a common 
error in evaluating aluminum. They forget that pound for 
pound aluminum gives three times the working area of steel, 
brass or copper—often overlook the economies of handling 
and assembling this lightweight material, which, in the 
case of this building, cut erection costs in half. And, even 
more important, they fail to take into consideration that 
aluminum is available for immediate delivery at the lowest 
prices in history. 





The true cost of aluminum doesn’t 
stop with a price per pound quotation. 
Consideration of all the factors may dis- 
close that you can’t afford not to use this 
- modern metal. The services of a Reynolds 
technician to aid you in this study are 
yours for the asking. Write Reynolds 
Metals Company, 2521 South Third = The brice of aluminum has been re- 


«ide duced 30% since Reynolds became a 
Street, Louisville 1, Kentucky. brimary producer in 1939. 


REYNOLD 
THE GREAT NEW SOURCE . ALUM | N UM 
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ing. Upon graduation, he took General Electric’s 
test course and the advanced engineering course. For 
the next fifteen years he handled industrial appli- 
cation engineering projects in widely diverse fields 
such as lumber mills, printing mills, paper mills, 
etc. His special work included that of synchronous 
motors, photoelectric control systems and special 
electronic regulators. In 1940 he was transferred to 
the organization of application engineering for the 
turbosupercharger and other aviation equipment 
branches. Twenty patents, issued to Mr. Shoults, were 
assigned to General Electric. At Bell Aircraft, he 
was closely involved in high-speed airplane and heli- 
copter engineering, as well as other advanced en- 
gineering projects. Mr. Shoults also had a leading 
civilian role in the United States Government’s first 
exploratory survey of British jet-engine developments 
and had important engineering responsibilities in 
co-ordinating the first jet engine program in this 
country. 
e 

Dr. ARPAD L. NADAI has been awarded the Worces- 
ter Reed Warner Medal, which is given by the Ameri- 
can Society of Mechanical Engineers honoring note- 
worthy contributions to the permanent literature of 
engineering. Dr. Nadai is consulting engineer of the 
Westinghouse Research Laboratories. 

os 

MORROUGH P. O’BRIEN, former dean of engineering 
of the University of California, has joined the engi- 
neering staff of Air Reduction Co. He will be in 
charge of general and process engineering, and of 
liquefaction research. Dr. FLoyp J. METZGER, whom 
Mr. O’Brien succeeds, has resigned as vice president 
in charge of liquefaction research to engage in private 
practice as consultant. 

Sf 

LOREN E. BoyseEt has been named body engineer at 
Willys-Overland Motors, replacing C. E. Schutte, re- 
signed. Mr. Boysel formerly had been associated with 
engineering and quality control for the Fisher Body. 
He also had been active in aviation engineering dur- 
ing the war. 

* 

L. A. WELCH has been appointed executive vice 
president of R. G. LeTourneau Inc., Peoria, Ill. Mr. 
Welch brings with him a broad background of experi- 
ence obtained in posts he filled, such as deputy direc- 
tor of production in the WPB, regional director of the 
WPB in Detroit, and president of the Avery Farm 


Machinery Co. 
* 


A. C. BLooMER, formerly chief draftsman of Uni- 
versal Corp., Dallas, Tex., has been appointed chief 
engineer. 

° 

THOMAS .A. BRAGDON, until recently assistant pro- 
duction engineer for W. L. Maxson Corp., has been 
named structural design engineer for Chance Vought 
Aircraft, Division of United Aircraft Corp., Stratford, 
Conn. 

] 


RICHARD L. ZENKER, who served for three years as 
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a design and development engineer for the Army Air 
Corps, has been named to the staff of Battelle Insti- 
tute where he will be engaged in research on com- 


bustion processes. 
. ¢ 


JEROLD L. WELCH, who had been assistant chief en- 
gineer with the Cleveland Hobbing Machine Co., 
Euclid, O., has joined the Lewis Welding & Engineer- 
ing Co., Bedford, O. 

+ 

A. W. Lairp has been promoted from director of en- 
gineering, Hydraulic Division of the New York Air 
Brake Co., Watertown, N. Y., to assistant to the pres- 
ident of the same company, with office at 420 Lexing- 


ton Ave., New York City. 
a 


A. G. Laas, formerly assistant executive engineer, 
has been appointed executive engineer at the Stude- 
baker Corp., South Bend. S. A. JEFFRIES, chief truck 
engineer, is the new executive truck engineer, and 
R. E. MACKENZIE, formerly special engineer, is chief 
truck engineer. The top engineering plan board of 
the company, headed by R. E. COLE, vice president in 
charge of engineering, will include E. J. HARpIG, chief 
chassis engineer; S. W. SPARROW, director of re- 
search; and H. E. CHURCHILL, chief research engi- 


neer. 
7 


JOSEPH P. BENJAMIN, previously chief draftsman 
for Ellinwood Industries, has become design engineer 
for C. F. Braun & Co., Alhambra, Calif. 

e 

H. IL. NEWELL, formerly president of Waring Prod- 
ucts Corp., has been appointed manager of the cen- 
tral engineering department of American Machine & 
Foundry Co., with headquarters in Brooklyn. From 
1937 to 1945 he was head of the advanced engineer- 
ing section of the appliance and merchandising di- 
vision of General Electric at Bridgeport. 

a 

C. D. CLAWSON of Ferro Enamel Corp., has been 
elected president of the Porcelain Enamel Institute at 
its Sixteenth Annual Meeting, held recently. 

~ 

Dr. A. H. STUART, who has been director of research 
of Schieffelin & Co. for many years, as director of re- 
search for Charles Bruning Co. Inc., will be in charge 
of the company’s long-range research program de- 
signed to improve and extend its present line. 

~ 

Pror. R. S..GREEN of the department of industrial 
engineering, Ohio State University, has been appoint- 
ed editor-in-chief of the Lincoln Foundation’s new 
book, “Design for Welding’’, which will include a sur- 
vey of the latest developments in welding. 

¢ 


WILLIAM D. OWSLEY has been named technical ad- 
visor of Halliburton Oil Well Cementing Co. Former- 
ly chief engineer of the company, Mr. Owsley will de- 


vote full time to field engineering requirements. 
7] 


CHARLES R. HOOK, president of American Rolling 
Mill Co., has received the medal for the advancement 
of research, awarded by the American Society for 
Metals. 
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Offhand your present shaft sealing method may appear 
see to be satisfactory. Even though considerable maintenance 
and periodic replacement is required, you are “getting by.” 

But, is just getting by good enough? Have you considered the 

additional performance features that might be possible by using a Rotary Seal? 





Often, a study of a product reveals that important new operating advantages, 


including long, trouble-free service and long-term economy, could 


be gained through the use of a more efficient seal. The to XG 






apparent economy achieved in the use of a low-inital- 
cost, ordinary sealing method is found in many cases P 
to be a disguised liability. Constant maintenance, 





inefficient performance and limited operating features 
prove costly deficiencies. 





Know why 
a Rotary Seal is best ? 


The entire Seal Assembly ro- 
tates with the shaft. A running 
seal joint is formed by con- 
tinuous, intimate contact be- 
tween the rotating seal face 
and the mating, fixed, station- 
ary seal seat. This contact is 
maintained by the pressure ex- 
erted by the coil spring. The 
flexible, elastic driving mem- 
ber, fitting frictionally tight 
around the shaft, acts to pre- 
vent leakage at that point. The 
seal face can adjust its run- 
ning plane—either angularly or 
laterally — to compensate for 
shaft vibration, deflection or 
slight misalignment, Simplicity 
in design and function are 
basic reasons for the efficiency 
and practicability of the Rotary 
Seal principle. 


No matter what method you are now using, you may 
be surprised at the advantages that reliable Rotary 
Seals can give your product. Just send in drawings 
of shaft assemblies and full information on 


operating and service conditions of your product. 
We shall be glad to submit a proposal. 





mechanical! 





ROTARY SEAL COMPANY, 2022 N. Larrabee Street, Chicago 14, Ill. 
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Solution of Equations 


(Continued from Page 142) 


vantageous to depress the original equation by the 
first roots found. Here, for example, substitution of 
x = 2 in the original equation would have made the 
quadratic formula readily applicable for the deter- 
mination of the remaining two roots. 


EXAMPLE 2—REPEATED REAL Roots: The possibil- 
ity of applying this method to an equation with real 
roots, one of which is. repeated, now will be investi- 
gated. The Encke roots are taken to be a, D, b, c, etc., 
where |a| > |b| > |c| etc. After forming the general 
equation from these roots, transforming this equation 
to one whose Encke roots are the mth power of the 
original ones, and then retaining only the dominant 
terms for m sufficiently large, there results the equa- 
tion 


x*-+- ax" 1+ 2a7b™"x* *+a7h'™x" +. . .=0 


The observation that the coefficient of 
2" term is not a”b” but 2a"b” makes 
it possible to detect the repeated root. 






repeated root, a, therefore is found by dividing the 
coefficient of x? by the coefficient of «* giving a” 
B,. Alternatively, it is given by a” = B,/2. The re- 
maining roots are found as before, that is, b” = B;/Be 
and c” = B,/B;. From the final line of the table, B, 
= 13,200, B,. = 42.8 x 10%, B; = 43.0 x 10%, and B, 
= 3.03, therefore 


_ log (4.28X 10") 








log a? 8 =0.955 .. [a]=3.00 
4.30—log 4. 
a Fossa =e nea . [b]=1.00 
log 3.03—log (4.3X10 
See OOM (4 SN 10) ones : m0.188 





l 
ed c 8 


The roots with proper signs affixed are: +3.00, 


+3.00, —1.00, -- 0.128. 


EXAMPLE 3—COMPLEX Roots: The last case to be 
considered is that of one pair of conjugate complex 
roots occurring along with distinct real roots. Let 
the theoretical equation be of fourth degree with 
Encke roots a, b,c + jd,andc — jd. These roots can 





In actual computations this condition is 
recognized when a coefficient in the new 





equation is just half the square of the 
corresponding coefficient in the previous 








equation. The double product is also 1 





found to persist, that is, it does not ap- 
proach the vanishing point. The com- 
putations need be carried no further in 





the table unless to eliminate other de- 








creasing double products. Comparing 
Equations 8 and 9, 








B,=a™ 








B,= 2a" = 2Bib™ 
B,=a™b™ = B,b™ 














The repeated root therefore may be de- 
termined after dividing the coefficient 
“following the irregular term by the co- 





efficient of the term preceding the irreg- 








ular term. Hence in this case b™ 
B,/B,. Alternatively, it may be found 
by dividing the coefficient of the irreg- 
ular term by twice that of the preced- 











ing term or, in this case, b™® = B,/2B,. 


TABLE III 
Coefficient of 

m x5 x! x3 x? xi x? 
1.00 5.50 1.00 —1.00 1.50 —1.00 
1.00 30.2 1.00 1.00 2.25 1.00 

—2.0 11.0 —3.00 —2.00 
3.00 —11.0 
3 1.00 28.2 15.0 —13.0 0.25 1.00 
1.00 795 225 169 0.063 1.00 
—30 733 —8 26.0 
1 56 
4 1.00 765 959 217 26.1 1.00 
1.00 58.5 x 104 92.0 x 104 4.70 x 104 679 1.00 
—0.2 x 104 | —33.2 x 104 —5.00 x 104 —434 
8 1.00 58.3 x 104 58.8 x 104 —0.3 x 104 245 1.00 
1.00 34.0 x 10!°| 34.6 x 1010 9.0 x 10 60000 1.00 
0.3 x 1010 —288.0 x 108 6000 
16 1.00 34.0 x 1010 34.9 x 1010 —279.0 x 106 66000 1.00 
1,00 11.6 x 107 | 12.2 x 107 7.80 x 1016 43.5 x 108 1.00 
—4.60 x 1016 5.6 x 108 

32 1.00 11.6 x 107 12.2 x 107 3.20 x 1016 49.1 x 108 1.00 























The remaining roots are determined in 
the usual manner. 

As an example of repeated real roots, it is required 
to solve the equation: ; 


x4—4.87x°+2.36x?+9.38x+1.15=0 


Construction of TABLE II is carried out in the same 
manner as for the previous example. Negligible 
double products are indicated by dots. The behavior 
of the «x coefficient discloses the presence of a re- 
peated root, 13,200 being half the square of 163, while 
the double product does not become negligible. The 
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also be written as a, b, re*’*, and re’°, where c 
r cos § and d = r sin 6. Take |a| > |r| > |b|, then 


(x-+a™) (x-+rmetim®)(x-+-re-im?) (x-+b") =0 


represents the equation whose roots are the mth pow- 
er of the given roots. If for m large all but the dom- 


inant terms are discarded, multiplication results in 
x*-a"x8+ 2a™r™ (cosmé)x*+-a™r?™x-+-a™b™r" =0 


where e’"’? + e”/® = 2cosmé. If Equation 11 were 
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AS AMERICA’S pioneer magnesium producer, Dow supplies ma- 
chine manufacturers in many fields with magnesium. Dow's con- 
tinuous research and development program plays a vital part in 
the growing application of magnesium to textile equipment. 


MAGNESIUM DIVISION ¢« THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York « Beston « Philadelphia « Washington « Cleveland « Detroit « Chicago « St. Lovis * Houston « Sen Francisco @ Los Angeles « Seattle 
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EXAMPLE» 


This actually small 
metal part was former- 
ly screw machined. 


MILFORD 
COLD 
FORGING 
SAVED 
161 Ibs. 
of BRASS 
per 1000 
PIECES 


Eye-opener savings! As high as 67% not un- 
common. 25% to 40% an every day occurrence. 
Milford equipment for cold-heading — and 
experience — are unsurpassed; have cut costs 
for others, can cut costs for you. Since many 
parts now screw machined can be cold-headed, 
why not investigate? First step: send sample 
part or fastener. Milford engineers will carry 
on from there. No obligation. 


eee e ea ayy 


Wee iy 
Pmt, 


< 


THE MILFORD RIVET & MACHINE CO. 


996 West River St. 
ELYRIA, OHIO 


855 Bridgeport Ave. 
MILFORD, CONN. 





Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 
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transformed into an equation whose roots are even 
higher powers of the given roots, it would be discov- 
ered that one set of the double products of the x* 
term would not disappear, and that the trigonometric 
term would change sign as the amplitude increases. 
These two observations reveal that complex roots are 
present. Real roots a and b can be determined in the 
usual manner. If the original equation be depressed 
by + a and +: b, the quadratic formula can be used 
to determine the complex roots. Otherwise, r can be 
obtained from the two coefficients adjacent to the 
trigonometric terms, Equation 11, inasmuch as 
a"r"/a™" = +, Further, writing re’ and re’® as 
(u + jv) and (wu — jv), their sum is 2u, hence u can 
be obtained from the relationship — A, = a + b + 2u 
and v can be obtained from the relationship r? = u? 
+ v?, 

As an example of an equation having complex roots, 
it is required to solve 


x°+5.50x'+-x3— x?+1.50x—1.00=0 


Computations are shown in TABLE III. «Phe behavior 
of the «x? terms reveals that complex roots are pres- 
ent. From the final line of the table 














leg pl I . }a|=5.26 
32 
22log 1. 
lag bw 1:22=l08 1:16 _ 5 o0no ”. |b] =1.00 
32 
hr 0.008 2. 01 <0ae7 
32 
log (4.91X10°)—log (1.22X10*) 
log r?= 
32 
=--0.419 * %=0.382 


Signs determined by depressing the original equation 
by + values of the foregoing absolute values give 
a = —5.26,b = —1.00, andc = +0.497. The sum 
of these with the sign changed is +5.76, and A, in 
the original equation is 5.50, hence u = —1%(5.50 — 
5.76) = +0.13, and u? = 0.0169. But r? = u? + v?, 
therefore v = \/(0.382 — 0.017) = + 0.605, and the 
complex roots are +0.13 + 0.605. 

Doherty and Keller! give examples and rules for all 
the preceding cases as well as for four distinct com- 
plex roots, six distinct complex roots, coincident com- 
plex roots, and a seventh degree equation with two 
pairs of complex roots. They show that the number 
of coefficients which fluctuate in sign is equal to the 
number of distinct complex roots. For four and six 
distinct complex roots these will be the coefficients of 
the odd powers. The presence of three adjacent ir- 
regular coefficients, the outside ones varying in sign, 
indicates the repetition of complex roots. 


For greater accuracy and more rapid computations 
Barlowe’s Table of Squares, Cubes, etc., Crelle’s Mul- 
tiplication Tables, computing machines, and logarith- 
mic tables will be found useful. 


REFERENCES 
1. Doherty, R. E., and Keller, E. G.—Mathematics of Modern Engi- 
neering, Vol. 1, John Wiley and Sons, Inc., New York, 1936. 
2. Whittaker, E. G., and Robinson, G.—Calculus of Observations, 
Blackie and Son Ltd., London, 1924. 


3. Scarborough, J. B.—Numerical Mathematical Analysis, The Johns 
Hopkins Press, Baltimore, 1930. 
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thls more than sheie-dleep / 


THANKS TO RIVERSIDE NICKEL SILVER 


Plated tableware will keep its radiance through 
years of severe service if it’s fashioned from 
Riverside Nickel Silver . . . because then its beauty 
is more than skin-deep. 


R. Wallace and Sons Manufacturing Company, 
one of America’s leading silversmiths, first in 
this country to fabricate teaspoons from Nickel 
Silver, uses Riverside Nickel Silver for tableware 
because: 1. It is silvery white clear through, 
comparable with sterling in color. 2. It provides an 
excellent surface for plating, can be polished to 
a high lustre. 3. Extremely workable, Riverside 


Nickel Silver is easy to machine, weldable by all 
methods and can be brazed ar soldered. 


Riverside Nickel Silver is produced in a variety 
of alloys, tempers, anneals, and in free-cutting 
alloys according to individual requirements. It 
is used in a wide range of products from jewelry 
to jack strips. 


Find out now if your product can be produced 
more economically or improved by the use of 
Riverside Nickel Silver, Phosphor Bronze or Beryl- 
lium Copper. Our metallurgists will be happy to 
cooperate with you. Write for copies of our catalogs. 


BIG ENOUGH TO BE HELPFUL »* SMALL ENOUGH TO BE FRIENDLY 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 
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NICKEL SILVER 
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DC Silicone Fluid Solves produce 
Toughest Damping Problem =“ 


= 





PHOTO COURTESY THE ELLIS SALES CO. 


Constant Viscosity of DC 200 Fluid in Ellis “Contourliner’’ 
makes contour plowing easy and accurate. 


A new, ingenious device made farm paper 
headlines recently when the Ellis Sales Com- 
pany of Fairfield, lowa, announced the 
“Contourliner”—an instrument for scientifically 
maintaining accuracy in contour plowing. 


Previously it has been necessary for the farmer 
to survey his field, and put stakes along the 
contour line to serve as guide marks when 
plowing. Thé “Contourliner” eliminates all this 
extra work. Mounted on the hood of the tractor 
in plain view of the driver is an easy-to-read 
dial calibrated to show which way the tractor 
is deviating—to show how much in per cent of 
slope—to tell the driver which way to turn to 
get back on the contour. 


Since ‘fractors travel over extremely rough 
ground,’a damping fluid was needed to prevent 
tractor vibrations from interfering with the accu- 
racy of the instrument. The problem. was to find 
a damping fivid that would retain a constant 
viscosity over a wide range of temperatures. 


Many different types of oils were first tried as a 
damping fivid. Temperature variations, even 
during a normal summer day's operation, so 
changed the viscosity of these oils that accurate 
indication was impossible. 


DC 200 fluid, suggested by Dow Corning engi- 
neers, proved to be the answer. Since DC 200 
fivid has the ability to maintain almost 
unchanged viscosity from —40° F. to 400° F., it 
was of course unaffected by seasonal tempera- 
ture changes. Stability under all types of 
conditions is a common characteristic of all Dow 
Corning Silicone products, including resins, 
varnishes, greases, and Silastic*, our silicone 
rubber. Dow Corning Silicone products are 
described in Catalog B 1-5. 
TRADEMARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York ® Chicago © Cleveland © Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 








Slant Mechanisms 


(Continued from Page 140) 


joints. That at the piston has only a small oscillat- 
ing movement (at twice engine speed) occasioned by 
the angularity of the rod with respect to the cylinder 
axis. At the cage end the movement is much greater 
as it involves the angle of dip of the slant. The con- 
tinuity of the motion is favorable to good bearing 
action and the release of loading during the compres- 
sion stroke enables the oil film to be replenished. Both 
joints have always behaved satisfactorily. Owing to 
this good performance the ball size was reduced in 
the second and third engines from that originally de- 
cided upon. The sockets have been tried with both 
silver and lead-bronze linings with about equal suc- 
cess. The author prefers the latter, particularly at 
the piston end for best possible bonding. 

The torque rollers on the cage extensions are of 
hardened—55 to 58 rockwell C—SAE 52100 steel, 
with clectrolytic silver lining. The guide plates are 
of similar material and hardness. Originally the sur- 
face of the roller track on the guide plate was ground 
with a radius of curvature somewhat greater than 
that of the roller (spherical). This was done to pro- 
vide a wider line of contact. Experience showed this 
to be unnecessary. Flat ground guide plates have 
performed equally well. No roller or guide plate of 
the type shown in Fig. 8 has ever been injured in 
normal operation. 


Slipper Pad Performance 


The kernel of the slant mechanism is the pivoted 
slipper pad. On its reliability and efficiency depends 
the practicability of this form of construction. Theo- 
retically the functioning of an unsymmetrically pivot- 
ed slider is the most perfect fluid bearing known. It 
has superior shock resistance, load capacity, and high- 
speed characteristics, and possesses inherent ability 
to adjust itself for optimum performance in applica- 
tions where variations in load, surface speed and vis- 
cosity of lubricant exist. Tests on full-scale slippers 
in a specially built testing machine show coefficients 
of friction less than 0.001 for loads of the order of 
2500 psi at a velocity of 250 fps. Under average 
loading during the loaded interval in an opposed-pis- 
ton, two-cycle engine it is estimated that a coefficient 
of 0.003 will not be exceeded. In the test machine 
the slippers have been operated at 2500 psi continu- 
ously applied for long intervals without any sign of 
trouble. In the engine this is the maximum momen- 
tary load lasting not more than 10 degrees rotation. 

Application of the slipper pad to a very light diesel 
engine presented a number of practical problems. 
Firstly, thickness dimensions (lateral stiffness) were 
largely tied up with the design of major parts and 
there were no data available as to minimum dimen- 
sions. In early trials operation of the pad was large- 
ly bound up with the stiffness of the slants and much 
time was lost in obtaining newly designed parts. 
Slipper pad operation was uncertain in that when 
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‘Time and again Sirvene engineers serve as the 
hands which confirm a designer’s conception. Work- 
ing in Chicago Rawhide laboratories, they develop 
and produce the pliable parts essential to the func- 
tion of his design. These unusual Sirvene parts are 
molded from custom-compounded formulae and 
verify every specification in design, elasticity or 
hardness, tensile strength or resilience. They are 
resistant to age, dryness, abrasion, wear, tempera- 
ture extremes, oil, water and deterioration. When 
your problem involves the development of pliable 
parts, Sirvene offers the best. solution. 


LAY RNE, 


THE SCIENTIFIC COMPOUNDED ELASTOMER 


A Product of the Synthetic Rubber Division 


1305 Elston Avenue ‘Chicago 22, Illinois 


Sirvene products include diaphragms, boots, gaskets, oil seals, washers, packings, and other special molded mechanical pliables. 








everything would seem to be settling down satisfac- 
torily, a sudden failure would occur within 30 seconds 
of starting-up even under idling conditions. The 
same slippers may have behaved satisfactorily the 
day before on substantial loads. 

It is not difficult to imagine how much investiga- 
‘tion went on feverishly to probe the cause of these 
failures. The slipper test machine always gave good 
results. Checking of the slant surface under static 
loading showed that convexity was always present. 

(ADJUSTAB LE) Deviation from flat measurements of 0.001-inch in 2- 
MOTOR SLIDE BASES inch chord were rarely exceeded under the deflections 
caused by the applied loads from two adjacent cylin- 
ders. Various surface linings were tried out. Cad- 
mium alloys gave no trouble but their fatigue resist- 
ance was limited to about 40 hours. Lead-bronze and y 
silver were the objectives but these were the most un- Y 
certain, even when silver was given a coating of in- y 
dium or lead. Finally it was concluded that the time / 
characteristic of the failures pointed to conditions ob- / 
taining during stopping and starting, since the engine 
turns over to its last gasp and starts up very rapidly 
under a compression load of 13,000 to 15,000 Ib. 





Slipper Pad Problem Solution 


Tests were then commenced in the slipper-testing 
machine to simulate the stopping condition. These 
indicated that metal to metal contacts were taking 
place over small part areas with change in frictional 
drag even at speeds of the order of 45 rpm for some 
materials which wetted badly. When the cage mem- 
bers with spherical mount location were put in hand 
Made in Sizes No. 203 and No. 505 allowance was made for a substantial increase in 
slipper pad stiffness. This, together with stiffer slant 
NEMA Standards. Let us know the surfaces and a priming system which insured oil pres- 
quantity and size. Special sizes and sure at stopping and starting, turned the trick. The 
types to your specifications. We will engine is at present fitted with lead-bronze-faced 
slippers at one end and a plated cadmium-silver alloy 
at the other. These were fitted to the engine almost 
a year ago and have behaved perfectly ever since. 
Definite attempts to spoil them by “stopping” have 
failed to do any damage. The engine has been stopped 
more than 100 times and has been operated more or 
less continuously since that date without slipper 
trouble of any kind. The lead-bronze facings have 
now acquired a dull brown appearance with no bright 
spots or evidence of self repair. 

It is easy of course to be wise at this date and 
wonder why the same solution could not have been 
effected earlier. In the first place it was not always 
possible to make the simple decision to increase the 
thickness of the slipper. This involved changes in 
other parts which would have required considerable 
time to effect. Furthermore, because of many other 
considerations, the issue was beclouded. Thickness 
increments up to the maximum permissible by other 
restrictions were made but we know now that the 
amounts were insufficient. At this date substantial 
improvements in the detail design of the slipper pad 
are known and this fundamental part, which is so es- 
sential to successful introduction of the slant mech- 
anism, can no longer be regarded as unproven, nor : 





be glad to quote prices and delivery! 


are any particular risks involved in its use in engines 
for commercial or other purposes. 
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@GUIZ ON HIGH SPEED STEELS 
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Q. How long have molybdenum high speed steels 
been used successfully? 

A. For about 15 years. 

Q. Why are molybdenum high speed steels pre- 
ferred to 18-4-1 by many large consumers of 
tool steels? 

A. They're tougher. Do a better job for less money. 
They're from 10¢ to 20¢ a pound cheaper. In 
addition, the molybdenum steels have from 
6% to 9% lower density, so if you make your 













>= er. 4s , 
————_————— own tools, you get more tools for a given gross 
— re ‘a * 
SDE: weight. 






Q. Where are users finding molybdenum high 
speed tool steels superior? 

A. In twist drills. In hacksaw blades. In milling, 
slotting, and slitting saws. In taps, chasers, 
broaches, reamers, hobs, milling cutters, lathe 
and planer tools. Can be used for all classes of 
high speed tools with good results. 

Q. Is there any special trick needed in heat treat- 
ing molybdenum high speed tool steels? 

A. No. In modern furnaces, moiybdenum high 
speed tool steels are as easy to harden 
properly as 18-4-1. And they cost much less— 
and save money on the job. 





















*Our booklet on molybdenum high speed steels will give you 
proof of these statements. Write for it. 





















“MOLYBDIC OXIDE—BRIQUETTED OR CANNED e FERROMOLYBDENUM @ “CALCIUM MOLYBDATE” 
CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 





MacuineE Desicn—November, 1947 189 











“4, 


© Time lost, a distinct bluish tint to nearby air 
... and all because of a pinhole or thick thread 
in a piece of inferior tracing cloth. 

Arkwright guards against accidents like this 
by making sure all thick threads are removed 
from the base cloth even before it is bleached. 
You'll find one safeguard like this after anothe: 
-—all the way through Arkwright’s special 
mechanical process—to prevent pinholes and 
other irregularities, and to guarantee that every 
roll comes to you with a uniform surface and 
lasting translucency. 

See for yourself how much better Arkwright 
is. Send for free working samples. Arkwright 
Finishing Company, Providence, R. I. 


All Arkwright Tracing Cloths have 
these 6 important advantages 


1 Erasures re-ink without 4 No surface oils, soaps or 
“*teathering” waxes to dry out 


2 Prints are always sharp 5 No pinholes or thick 
and clean threads 

3 Tracings never discolor or 6 Mechanical processing cre- 

ates permanent trans- 

parency 


become brittle 
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BUSINESS AND 
SALES BRIEFS 


LECTION of two new vice presidents of the 

Mechanics Universal Joint Division of the Borg- 
Warner Corp. has been announced recently. C. E. 
Palmer, former works manager, was named vice pres- 
ident in charge of manufacturing for the division’s 
two plants. The other newly elected vice president, 
Fred M. Potgieter, will have charge of truck, agri- 
cultural implement, industrial and aviation sales. G. 
C. Gridley was re-elected president and general man- 
ager and R. R. Rolph was re-elected vice president 
in charge of automotive sales. 

¢ 


Change of control of Cordage Inc. accompanied 
by a change in name to Koiled Kords, Inc. has been 
announced by the new president John Brown Cook. 
The new corporation is owned by the Whitney Blake 
Co. of New Haven and the west coast interests of 
Ralph Collins and Charles F. Mason. Sales activities 
of the new organization will be directed by Col. E. L. 
Love, who was formerly in charge of Koiled Kords 
Division of the Kellogg Switchboard Co. in Chicago. 


Production manager of Koppers Co. Inc. since May, 
Hugh C. Minton has been appointed vice president of 
the company by president Brehon Somervell. Gen- 
eral Minton directed the Army Service Forces pro- 
duction division during the war reporting, in that 
capacity, directly to General Somervell who was com- 
manding officer of the Army Service Forces. 

* 


Now located in Highland Park, Michigan, the Stand- 
ard Tube Co. has broken ground in Redford Town- 
ship, Mich. for an $875,000 brick and steel-frame 
factory. Plans call for a floor area of 142,000 square 
feet. 

¢ 

Appointment of the Ridley Co., 320 11th St., San 
Francisco as its northern California representative 
has been made by the Hannifin Corp. of Chicago. 
Hannifin representative in southern California is 
Tornquist Machinery Co., 931 Santa Fe Ave., Los 
Angeles. The organizations will ‘represent the Han- 
nifin line of hydraulic and pneumatic power and 
production equipment. 

* 


Recent appointments made by Kennametal Inc. of 
Latrobe, Pa. include: Gilbert A. Bunn as district 
manager of the Philadelphia district with offices at 
3701 North Broad St., and Ralph L. Miller as rep- 
resentative in the Reading, Pa., area with headquar- 
ters at the Philadelphia office. Also Hugh A. Pilling 
has been appointed application engineer in the Phila- 


MacHiIneE Desicn—November, 1947 











Fi 








How We Beat Rising Costs 
by Changing to Welded Design 


By Francis M. Wick, General Manager 
Silver Manufacturing Company, Salem, Ohio 


ESPITE the fact that costs have greatly increased in the 
past two years, the material costs of our ‘“‘“Ohio”’ Feed 
Cutter (Fig. 1) are no more today than on V-J day, due to the 
savings we have gained by changing to welded steel design. 


The change to welded steel has also cut the machine’s weight 
24%, from 455 to 345 pounds—really a price decrease, since 
most of our sales are to foreign customers who pay duties 
assessed on basis of weight. 


We originally started ex- 
perimenting with welded 
steel design because of the 
difficulty of getting a regu- 
lar flow of parts. Our weld- 
ing department has not 
only eliminated production 
bottlenecks, but has en- 
abled us to increase pro- 
duction 79% with only a 
20% increase in employees. 
The chief reason for this is 
that the parts of welded 
steel require much less machining, grinding and fitting than 
the former material. The same man-hours we formerly put into 
finishing now are used to prepare raw materials for the welding 
department and handle all finishing. 


Fig. 1. The “‘Ohio’’ Feed Cutter. 


An example of cost reductions on the individual parts is the 
hood (Fig. 2). The hood made by the former method cost 
$1.99. We now fabricate it from three pieces of 12-gauge mild 
steel, flame-cut and brake-formed, for 94.3 cents, a saving of 
5216%. Weight is also cut in half, from 17 to 8.5 pounds. 


One of the interesting changeovers to welded design is the 
corrugated roll and shaft (Fig. 3). Weight was reduced from 
18.5 to 11 pounds. The corrugated roll is now made of twelve 
angles, 4%”’ x 1” x 54’. Six of them at a time are inserted in a 
special jig and tack-welded together to form a half cylinder. 
The end discs, stamped from 12-gauge sheets, are slipped over 
the shaft and held in position for welding in a cradle-type jig. 
Then, using another special jig, the two corrugated halves are 





Fig. 2. Welded steel hood (center) costs 52% less than former design (left). 
How welded hood is made is shown at right. 











i 
Fig. 3. At left is former corrugated roll. New welded roll and shaft (center) 


are fabricated from steel shapes as shown. 


tack-welded to the discs. Tack welds give sufficient strength. 


Welding the shaft and roll as an integral unit eliminates the 
man-hours formerly spent in machining and broaching key- 
ways—a troublesome job. 


In redesigning the flywheel (Fig. 4), weight was removed 
from the center, where it has a low moment of inertia, and con- 
centrated on the rim, where it has the best effect. Thus the 
welded steel flywheel weighing 56 pounds has the same effi- 
ciency as the former design of 72 pounds. 


The flywheel O.D. is 24’’. The rim is a 2” x 114” mild steel 
bar approximately 6’ long which is heated, rolled and welded. 
Spokes are 3%’’ x 214” bars, drilled and broached at the center 
to match the hub of cold drawn tubing spaced between them. 
Welding is done in a jig which has a center post to hold the 
spokes and tubing in alignment, and three jaws which center 
the rim around the spokes. Each spoke is welded to the rian 
with a single pass, and two large tack welds join the hub to 
the spokes. 


Other parts we have converted to welded design are the side 
plates, pulleys and smooth roll. The frame, formerly bolted, is 
now arc welded. All welding is done with “Fleetweld 7” 
electrode. 





Fig. 4. The old flywheel was replaced by welded design (right) which 
weighs 23% less, but is just as efficient. 


The above is published by LINCOLN ELECTRIC in the interests of progress. Machine Design Studies are available to engineers 


and designers. Write The Lincoln Electric Company, Dept.'358, Cleveland 1, Ohio. 
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delphia district. In New England, John H. Wright 
will be tool engineer for the New England district 
with offices at 1537 Main St., Springfield, Mass. 
Frank E. Ryan, Jr. will also work out of this office 
as application engineer. For the Detroit area, 
Richard H. Oberholtzer has been appointed as rep- 
resentative, with William Dalton Huston and D. C. 
Cunningham as application engineers. They will work 
out of the office at 5531 Woodward Ave. In Califor- 
nia, Walter C. Lavers, Joseph F. Liebscher and 
Charles H. Bodner have been appointed representa- 
tives with offices at 3715 Santa Fe Avenue, Los 
Angeles. 


° 


According to a recent announcement, T. R. Coffey 
has been appointed manager of sales of Globe Steel 
Tubes company’s Detroit office. Mr. Coffey will be 
Jocated in the General Motors building. Prior to this 
appointment he served as manager of sales of the 
Wisconsin office. 

¢ 


Charles Stanton has been appointed district field 
engineer in the Philadelphia office of Chain Belt Co., 
Milwaukee. He formerly held a similar position in 
the company’s Detroit office. 


¥ 


Girnie L. Reeves, president and general manager of 
Reeves Pulley Co., died suddenly on October 21 at 
his home in Columbus, Ind. He spent his entire life 
in the development of power transmission apparatus 
and specialized machine tool equipment. Previous to 
World War II his company was the world’s largest 
manufacturer of wood pulleys and clutches. The com- 
pany gave up this business to concentrate on variable- 
speed transmissions which it had been building since 
1896. 


o 


Formerly vice president and general manager of the 
Allen-Bradley Co., Fred F. Loock was elected presi- 
dent of the company at a recent meeting of the board 
of directors. At the same meeting, Harry L. Bradley 
was named chairman of the board in which capacity 
he will continue to be active in the corporate direction 
of the company. Officers who were re-elected are 
R. W. Whitmore, vice president and works manager, 
Louis Quarles, secretary, and A. F. North, treasurer. 


e 


Recently appointed manager of the pump division 
of Fairbanks, Morse & Co., L. A. Weom succeeds 
Arnold Brown who has resigned. Mr. Weom has 
been with the organization since 1929, being suc- 
cessively assistant in the pump and electric depart- 
ment, field engineer, and manager of the pump and 
electric department of the St. Paul branch. 


SJ 


More than $4,000,000 will be spent by SKF indus- 
tries Inc. in its two-year modernization program 
according to a recent announcement by SKF vice 
president Thomas W. Dinlocker. Bulk of the expen- 


‘ditures will go for new machinery required in the 
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APPLICATION ADVANTAGES OF HYATT HY-LOAD ROLLER BEARINGS 


e 


When a radial bearing must also locate 


faite shaft, what's the solution? 


Any one of the five Hyatt Hy-lowd 


langed race bearings. 
s & 


ei. > 
TYPE R-WB—WITH 
SEPARABLE INNER RACE 





eS oe 


TYPE U-YS 
NON-SEPARABLE UNIT 


You will find a Hyatt Hy-Load Roller Bearing 
designed to meet practically every application 
requirement. 

The Hy-Load Bearings illustrated were de- 
signed for the many applications where the 
bearing load is primarily radial—but where 
some provision is needed for axial shaft 
location. These Hy-Load Bearings serve that 
double purpose and, when used in pairs, they 
can locate the shaft in both directions. This is 
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TYPE R-YS—WITH 
SEPARABLE INNER RACE 









TYPE BU-L—WITH 
SEPARABLE OUTER RACE 





TYPE U-YM 
NON-SEPARABLE UNIT 


just one of the many advantages enjoyed by 
designers who know the Hy-Load line, which 
includes ten major types. 

Investigate! Ask for the latest Hyatt Hy-Load 
Bearing Catalog and take full advantage of our 
Engineering Service. If you have a difficult 
bearing application problem, our engineers 
can supply the answer. Hyatt Bearings Divi- 
sion, General Motors Corporation, Harrison, 


New Jersey. 


i HYATT ROLLER BEARINGS 
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RECOGNIZED 
THE WORLD OVER 
FOR 


ADVANCED 
ENGINEERING 


IN AIR-COOLED © 
GASOLINE ENGINES 






AIR-COOLED <3 POWER eee 


The trade-mark on a Briggs & Stratton 

engine is recognized as a seal of 
proved performance. Every step in the 
manufacture of Briggs & Stratton en- 
gines is based on the experience and tech- 
nical knowledge gained during the 28 years of 
continuous production. Advanced engineering 
and refinements keep Briggs & Stratton out 
in front... years ahead...in every phase 
of engine building — as evidenced by the 
record established by more than 3 MILLION 
-of them in operation in all parts of the world. 


BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S.A. 








production of antifriction bearings. According to Mr. 
Dinlocker, manufacturing will be speeded up as much 
as six times in some categories. 


New corporation for research, development and 
consultation work in the field of powder metallurgy 
has recently been formed. Known as Sintercast Corp. 
of America, the organization was founded by Erwin 
Loewy, president of Hydropress, Inc., and two asso- 
ciates, Dr. Claus G. Goetzel and John Ellis. Mr. 
‘Loewy is president of the new corporation. 


* 


Frank A. Young, formerly representative in the 
Duluth, Minn. branch office of the Allis-Chalmers 
Mfg. Co., has been named manager of that office. An 
employee of Allis-Chalmers since 1923, Mr. Young 
is a member of the American Institute of Mining En- 
gineers and the Engineers Club of Northern Min- 
nesota. 





MEETINGS AND 
EXPOSITIONS 


American, Society of Mechanical Engineers. Annual meeting to be held 
at Chalfonte-Haddon Hall hotels, Atlantic City, N. J. C. E. Davies, 
29 West 39th St., New York 18, is secretary. 


Dec. 1-6— 

Exposition of Chemical Industries to be held in Grand Central Palace, 
New York. Charles F. Roth, Grand Central Palace, New York 17, is 
manager of the exposition. 


Dec. 4-5— 

National Warm Air Heating and Air Conditioning Association. Thirty- 
fourth annual convention to be held at Hotel Cleveland, Cleveland. 
George Boeddener, 145 Public Square, Cleveland 14, is managing direc- 
tor. 


Dec. 4-6— 

Society for Experimental Stress Analysis. Annual meeting to be held 
at Hotel Pennsylvania, New York. W. M. Murray, P. O. Box 168, 
Cambridge 39, Mass., is secretary-treasurer. 


Jan. 12-16— 

Society of Automotive Engineers Inc. Annual meeting and engineer- 
ing display to be held at Book Cadillac Hotel, Detroit. John A. C. 
Warner, 29 West 39th St., New York, is secretary and general man- 
ager. 


Jan. 26-29— 

Refrigeration Equipment Manufacturers Association. Fifth all-indus- 
try refrigeration and air conditioning exposition to be held in the 
Cleveland Public Auditorium. F. J. Hood, Clark Bidg., Pittsburgh, is 
chairman of the show. 


Jan. 26-30— 

American Institute of Electrical Engineers. Winter general meeting, 
William Penn Hotel, Pittsburgh. H. H. Henline, 33 West 39th St., 
New York 18, is secretary. 


Jan. 27-29— 

Institute of the Aeronautical Sciences. Sixteenth annual meeting to 
be held in New York. Robert R. Dexter, 2 East 64th St., New York 
21, is secretary. 
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design and production engineers’ 


ACME ALMAG 55 au 35 


lata sheet 





ACME ALMAG 55... . strength comparable with cast or malleable iron 
and mild steel castings. Offers a combination of advantages never 
before possible . . . including beauty, machinability, and high cor- 
rosion resistance. Recommended for a wide range of uses where high 
strength and light weight are desired. 


ACME ALMAG 35 .. . strength comparable with best previously avail- 
able aluminum casting alloys but without the necessity of heat treat- 
ment. Has all the advantages required of a good alloy. Especially 
recommended where heat treatment is too costly or unavailable. 
Ingots or castings. 


ACME SERVICES: aluminum, brass, bronze castings . . . aluminum 
casting alloys . .. patterns . .. tools ... engineering . . . 
rare chemicals and rare metals ... special specification alloys. 






243 N. FINDLAY ST., DAYTON 3, OHIO 


Washington . . . Chicago . . . Philadelphia . . . Glendale, Cal. . . . Milwaukee 
St. Lovis ... Minneapolis ... Flint... Detroit ... Pittsburgh ... Cleveland . . . Dallas 
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your copies FREE! 


A request on your com- 
pany letterhead will 
bring either or both of 
these technical bulletins, 


y ALUMINUM ALLOYS,INC. “““*"" 











HOW BIG SHOULD A FASTENING BE? 


Naturally, in the best interest of your products, fasten- 
ings should be as small and as light as possible while 
satisfactorily doing their job. 

Chicago “Safety Plus” Socket Head Cap Screws are 
a high tensile, high IZOD fastening, smaller and lighter 
than ordinary hexagon head cap screws of equal holding 
power. Their use in your products means reduction in 
weight as well as a neater, sturdier construction. 

The combination of manufacture from selected heats 
of alloy steel, precision workmanship and rigid inspec- 
tion assures perfect uniformity for greater efficiency in 
your assembly. “Safety Plus” fastenings are the most 
economical in size and weight for your products. 


Chicago “SAFETY PLUS” line includes: 


Socket Head Cap Screws e Socket Set Screws e Stripper 
Bolts e Square Head Dog Point Set‘Screws e Socket Pipe 
Plugs @ Keys for “Safety Plus” Products. 


Complete line includes: 


Hexagon Head Cap Screws @ Square Head Cup Point 

Set Screws e Headless Set Screws e Fillister Head Cap 

Screws e Flat Head Cap Screws e Taper Pins e Milled 

Studs e Semi-Finished Hexagon Nuts e Semi-Finished 
Hexagon Castellated Nuts. 


These Gine Products are sold only thru 
Authorized Distributors 


1872 1947 


THE GuHicaco Screw Co. 


ESTABLISHED 1872 


.- 1026 So. HOMAN AVENUE CHICAGO 24, ILL. 
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NEW MACHINES 


. And the Companies Behind Them 


Laboratory 

Cathode-ray oscillograph. Consists of two units: Type 281 
high-voltage cathode ray indicator and Type 286 high- 
voltage power supply, available together or separately. 
Allen B. DuMont Laboratories Inc., Passaic, N. J. 

Oscillograph camera for recording screen studies. Does 
not require that recording be taken in a darkened room 
to obtain adequate contrast. Also is automatically posi- 
tioned for correct and fixed focus. Allen B. Du Mont 
Laboratories Inc., Clifton, N. J. 

Microscope camera with reflex feature. Takes photomicro- 
graphs with any size or type microscope up to the 
largest research types. Gamma Instrument Co. Inc., 
New York 16. 


Materials Handling 

Lift truck having high lift for horizontal handling of all’ 
skids, from lowest to highest. Features a vertical hy- 
draulic lift of 13 in. Automatic Transportation Co., Chi- 
cago 20. 

Light-duty belt conveyor table and overhead empty car- 
ton conveyor, in two types: roller and slide bed. Island 
Equipment Corp., New York 17. 


Metalworking 

High-speed air drill for small drilling applications. Has 
speed of 26,000 rpm, and is equipped with 0-4-in. chuck 
and lever throttle. Aro Equipment Corp., Bryan, O. 

Lightweight %4-inch standard duty drill. Weighs 3% ibs 
Drills steel up to %-inch thick and hard wood up to 
14%4-inch thick. Aristo Power Tools Inc., Chicago 6. 

Horizontal deep hole driller. Standard two-lip twist drills 
or single-lip gun drills can be used. National Automatic 
Tool Co. Inc., Richmond, Ind. 

Electronic mechanical feed unit for drilling, reaming, bor- 
ing, facing and tapping operations. National Automatic 
Tool Co. Inc., Richmond, Ind. 

High-speed automatic press with automatic roll feed and 
variable speed drive. Has 12-ton capacity, and accom- 
modates standard die sets 8-44 x 6-% in., or special die 
sets 8 x 12 in. Di Machine Corp., Chicago 18. 

Ram type milling machine featuring an adjustable cutter 
head and movable ram, which permits horizontal verti- 
cal and angular milling with standard milling cutters. 
Van Norman Co., Springfield, Mass. 

Single-ram type surface broaching machine — one of 
three new broaching machines being introduced. Col- 
onial Broach Co., Detroit. 


Testing 


Vacuum type seal tester. Simple seals inspected at 200 
per hour. Acme Scientific Co., Chicago 7. 


: Textile 

High-speed warp knitting machine. Knits up to 168 
stitches in width. Whitin Machine Works, Whitinsville, 
Mass. 

Stainless steel fulling mill equipped with air controls. 
Rodney Hunt Machine Co., Orange, Mass. 

Two section, full-fashioned women's hosiery knitting ma- 
chine. Operates at 80 courses per minute through 
knitting and narrowing heel. Produced only in 54 gage 
at present. Robert Reiner Inc., Weehawken, N. J. 
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With this—the announcement by Eastman Kodak 
Company, world’s outstanding maker of 
photographic materials, of a new line of repro- 
duction papers—you'd naturally expect a big new 
plus. And you're getting it: first—new 
Kodagraph Contact Paper which brings new 
features, new effectiveness to existing photo- 
graphic reproduction methods. Second— 
revolutionary new Kodagraph Autopositive 
Paper that brings the unique advantages of 
photographic reproduction to direct 


' process and blueprinting equipment. 


The PLUS that 

Kodagraph Autopositive Paper 
brings to direct process and 
blueprinting equipment 

Truly revolutionary . . . this new 
Kodagraph Autopositive Paper. Exposed 
in direct process or blueprint machines, 
it brings the advantages of photography 
to the making of masters of new tracings 
for highest quality prints . . . to the 
restoration of “unprintable” tracings, 
the reproduction of blueprints or 
opaque drawings. Does this directly— 
no negatives—in your present equip- 
ment—no negatives, in ordinary 

room light. 





Eastman Kodak Company “™ 
announces 


THE BIG NEW PLUS 


in engineering drawing reproduction... 


Kodagraph papers 


momma / -——_—oor 







The PLUS that 
Kodagraph Contact Paper 
brings to photocopying 
Photographically, you can do things that 
can’t be done any other way. You can get 
better printability from old and new 
drawings . . . reproduce blueprints, opaque 
drawings. And the plus Kodagraph Contact 
Paper brings to this is the assurance of 
brilliant contrast, 
wide latitude, 
flatness, long-lived 
legibility, and 
dependable 
uniformity. 

































See what this big new PLUS 
can mean to you—write for booklet 


For unsurpassed photocopying—Kodagraph Contact 
Paper. For direct process and blueprinting equipment 
—Kodagraph Autopositive Paper. And for printing from 

reduced-scale negatives, there are Kodagraph Projection 
Papers. To survey the possibilities of this Kodagraph 
line—quickly—write for “The Big New Plus.” 
Eastman Kodak Company 


Industrial Photographic Division 
Rochester 4, N. Y. 


FREE— Kodagraph booklet 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 

Please send me a copy of “The Big New Plus”— your 
booklet about the great new line of Kodak-made reproduction papers, 
I have () direct process (] blueprint (J contact printing equipment. 


Name 





(please print) 


Department. 





Company. 





Street. 


City. 
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No magic— 


No 


Got a job in power transmission? 

Are you planning or projecting new products or 
processes where smoother transmission of power is 
desirable? 

Would stepless variable speed control improve your 
product’s performance, utility or saleability? 

If so, this is your cue to read on! 

American Blower Engineers have compiled four com- 
plete, compact technical bulletins, with all the facts, 
figures, application data, etc., on Gyrol Fluid Drives 


AMERICAN BLOWER 


Types VS and PE are fluid 
drives which provide adjust- 
able speed control in the higher 
horsepower range for rotating 
machines such as fans, cen- 
trifugal pumps, etc. Ask for 
Bulletin 7019. 


Type T fluid drive for electric 
motors is widely used on con- 
veyors, draw-benches, winches, 
agitators, pumps and a host of 
other machines. Be sure to ask 
for Bulletin 7419. 





AMERICAN’ BLOWER CORPORATION 
Detroit 32, Michigan 
Send Bulletins ( ) 7019, ( ) 7119, ( ) 7419, ( ) 7519 to: 


Name —_ 





Position or dept. ——___ 

















monkey-business— 
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for these and other uses. Copies of these bulletins are 
yours without cost or obligation. 

They are chock full of information designed to help 
simplify your problems . . . and to help you profit by 
the many advantages of this unique product. 

Mail the coupon below for any or all of these bulle- 
tins today! 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
In Canada: CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 
ome oe own een ee i = == 7 
| 
E | 
| Type SC fluid drive is the | 
| ideal drive for a wide variety _| 
of machines. Advantages are | 
stepless speed control, no-load : 
starting, shock absorption, ac- l 
| celeration control and torque 
| limitation. Ask for Bulletin | 
| 7119. | 
| Bulletin No. 7119 | 
J | 
Ee GPRS, shyt LPR RRO PT AS eee | 
| | 
“AMERICAN BLOWER Type T fluid drive for internal | 
=z ior combustion engines. Absorbs | 
xe f “fy shock, prevents engine from | 
| My 23 stalling, reduces shifts, assures 
| Po We : a smooth load pickup, simpli- | 
| ; ———— fies operation and reduces | 
| maintenance. Ask for Bulletin _| 
Bulletin No. 7519 ba 7 
| | 
1 
ala ees Sahar mt aT Alaa re nrc ca acer + 
| 
| 
| 
| AMERICAN BLOWER : 
| | 
Division of American Raviaror & Standard Sanitary corroration | 
| | 
| 
| | 
| 
| | 
| a | 
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STANDARD ON-THE-SHELF LINE 


On many of your gear reduction applications 
you can take advantage of this standard line 
of small worm gear speed reducers... and 
save the time and expense of making special 
reduction units. These ‘In Stock’’ reducers 
are available in 29 models, single and double 
reduction, horizontal and vertical. 






STANDARD OR CUSTOM BUILT 
HEAVY DUTY REDUCERS 


A standard line of 12 heavy duty reducers 
are available for prompt shipment, or special 
reduction units will be built to your own 
specifications. 





Worm and shaft are integral... worm Worm gear is made of high grade Worm and gear shaft are carried on 
is hardened, ground and polished. gear bronze with generated teeth. Timken tapered roller bearings. 


QUALITY GEARS FOR 20 YEARS Gentlemen: Please send me your worm geor 


{ 
EberhardtDenverCo. (| .2s.ceanictae 
| | 



























1408 WEST COLFAX y Name 
DENVER, COLORADO j Title aoe 
| Company 
USE THIS COUPON > | St. or P.O. Address 
| City : State 
| MD 1147 
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“THE CLINTON ) 





IT’S POWERED 
BETTER WHEN 
CLINTON 
POWERED 






MEET the NEW MEMBER... 
of this FAMOUS FAMILY 


OD 
T4e CLINTON 










UCING! 





2% to 3 H.P 
ENGINE 


IN ADDITION 
TO OUR 1% to 2 H.P. 


ENGINES 


DESTINED TO BE FAMOUS 


Here’s a husky—strong—more H. P.—which can stand by 
itself.... We expect a great future for this 242 to 3 H. P., 4- 
cycle, air-cooled engine. It is now in production by the world’s 
largest manufacturer specializing in 142 to 2 H. P. Gasoline 
Engines. 


Yes, we expect great things of this engine. ... It's New— 
It's Modern—iIt’s the most outstanding advancement in the 
fractional H. P. Gasoline Engine field in years. The sound 
engineering design—the outstanding performance in tests— 
the acceptance by those who have seen it makes us believe 
we have a winner under any condition. 


You'll welcome this finer quality engine — its DURABILITY — 
its ABILITY to stay on the job— its attractive PRICE are certain 
to give it a place in the heart of users, dealers and manufac- 
turers employing compact air cooled power. After you've 
tested it on your own equipment, you will realize it’s a winner. 


CLINTON MACHINE COMPANY 


Box 100 MD 


CLINTON, MICHIGAN 
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METAL-JOINING METHODS - 


Approximately 20 percent of all production costs in 
American factories can be attributed to metal-joining. 
So, here is an important operation to examine for 
possible application of improved production equip- 
ment and methods. 


Westinghouse manufactures most types of metal- 
joining equipment—and has gained the experience of 
applying this equipment in a wide range of industries, 
as well as in its own manufacturing operations. What- 
ever your metal-joining problem, Westinghouse can 
provide the right equipment and methods to perform 
nearly any job. 


On the next two pages are examples of seven proved 
production methods, already working in many plants. 
Any one of them may help you turn out your products 
better... faster... cheaper! 








ae. 


FOR EXAMPLE... If you assemble small parts in your plant: 





. Must you increase production and cut costs in joining sheet metal? 


. Do you need a mass-production method of joining small but heavy metal 
pieces of uniform sizes? 


. Are castings slowing down your production . . . by slow deliveries, rejec- 
tions, weight or bulkiness? 


. Do you need a quick and cheap method of joining copper or copper- 
alloys without the use of flux or acid? 


For answers to questions like these. . . turn the page 





- > > 


nghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 





(westpere ese PROVED METAL- 


TO CUT COSTS, SAVE TIME, 





CHEAPER 








Resistance Welding, with synchronous 
precision timing, saved $100,000 a year 
... for a manufacturer of metal cabinets. 
It eliminated 600 tons of steel, 10,000 
man-hours, 3,000 pounds of come 
rod ... permitted use of lighter stoc 
without impairing strength or tolerance 
... reduced scrap losses. Synchro-trol, 
a new Westinghouse resistance weldin 
electronic control, offers similar ad- 
vantages. (Write for Resistance Weld- 
ing Hint No. 1 and B-3830.) 




















$85.00 savings per unit by A-C Arc Welding . . . when Electric Furnace Brazing cut factory costs 52% on this 
this company switched from casting cylinder heads to pump muffler by brazing separate baffles to the outer 
welding them of 34” boiler plate. Results: better, shell, instead of casting the unit as a single piece. (For 
stronger cylinder heads . . . and 200 pounds of weight equipment details, write for descriptive data DD-28- 
eliminated. (For more information, write for B-3548. ) 140, 28-450, 28-460.) 


JOINING METHODS 


IMPROVE PRODUCTS 


Here are seven examples of metal-joining that 
have helped make products better, faster, cheaper. 
Each is a potential cost-cutter for you. For more 
detailed information on any of these metal- 
joining methods—call your Westinghouse office. 


: santo 6 units in 
sembled and brazed ua pong 


i ting - - 

ee ol Fethod of — 
bly required | 

eo pron) of three preces. 


18 pieces assem 
7 coconds by it 
aid of a simple iig BS 
i this stee} 
creed to complete one 


eel 


Phos-Copper joints improved pressure resistance 
of joints as shown by this pressure test photo. The 
joints between the owas caps and copper tube 
were still tight and sound when the tube burst at 
2,200 psi. (Write for B-3201.) 


equency brazing - - ; 


“Production line” radio-fr automatically brazed 
these coppe - \ 


k coil 
ae eile frequency generator, wor 
s: radio-frequ 
< Saneett. (Write for B-3620.) 


Automatic Welding and work handling equipment 

. in motor manufacture reduced frame size 35% 
... increased power capability 116% per pound... 
tripled production. For further information, call 
your nearest Westinghouse office. 


FOR MORE PRODUCTIVE POWER...LOOK TO 


HERE'S THE COMPLETE 


| LINE OF WESTINGHOUSE 
Sti METAL- JOINING EQUIPMENT 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 











THE RIGHT EQUIPMENT.. APPLICATION HELP 





R. F. Heating Generators are 
built in ratings of 5, 10, 20, 
50, 100 and 200 kw for induc- 
tion heating. Work handling 
equipment available for all 
metal-joining applications. 





D-C Flexare Welder... Single 
operator, portable or sta- 
tionary motor or engine-driven 
sets. Available in maximum 
ranges up to 200 amp, 300 
amp, and 400 amp. 








Electric Furnaces— 20 models 
for brazing and heat-treating 
metals. Five basic types of 
.gas atmosphere generators 
also available, providing nine 
varieties of gases. 





A-C Arc Welders range from 
100 to 2,000-ampere capaci- 
ties to handle everything from 
lightweight, mass-production 
welding to heavier structural 
and fabrication welding. 


Resistance Welding Con- 
trols ... SYNCHRO-TROL and 
WELD-O-TIMER . . . available 
for synchronous and nonsyn- 
chronous operation. Combino- 
tions to meet special needs. 





Phos-Copper is manufactured 
in rod, ribbon and special 
shapes which are particularly 
useful in torch, resistance, 
furnace and induction brazing. 
For copper alloys only. 


A-C Automatic Welding 
Heads—feed electrodes to 
the work continuously at an ac- 
curately controlled rate. Unit 
aviomatically starts and stops. 
Ideal for mass production. 





Electrodes and Accessories 
...@ complete range of elec- 
trodes for every type of weld- 
ing, and all accessories need- 
ed—for both machine and 
operator. 





Solder Pots... 10-pound and 
50-pound solder capacity. 
3-heat snap switch (on 10- 
pound size) with temperature 
range up to 950°F. Fully 
insulated. 


APPLICATION ENGINEERING 


Westinghouse Application Engi- 
neering Service is available to help 
solve metal-joining problems in 
your plant. Broad industrial experi- 
ence gained in our own and custom- 
ers’ manufacturing operations is 
yours for the asking. 


RESEARCH 


The scope of Westinghouse re- 
search reaches into every industry. 
Wherever power is used and dis- 
tributed, this research has played 
an important role in doing jobs 
better, faster, cheaper. Westinghouse 
research facilities are available at 
any time to help you use new pro- 
duction tools and apply scientific 
knowledge in finding practical so- 
lutions to production problems. 


TRAIMING MATERIAL 


Westinghouse training material 
covers instruction courses in such 
subjects as electronics and resist- 
ance welding, radio-frequency heat- 
ing and arc welding. It also includes 
everyday help in all phases of the 
Operation and maintenance of 
modern electrical equipment. This 
help is available in the form of 
printed literature and training films. 
Ask your Westinghouse office for 
full information. 


MAINTENANCE 


A nationwide organization of 34 
Westinghouse Manufacturing and 
Repair Plants offers speedy, effec- 
tive help on all types of electrical 
service and repair. A skilled staff of 
specialists, available through your 
near-by Westinghouse office, is 


ready to help you at any time. 
J-90569 


Westinghouse Electric Corporation 
P. O. Box 868, Pittsburgh 30, Pa. 


Please send me more information on the following products: 


























—____R. F. Heating —___D-C Welding —__—Electric Furnaces 
____ Resistance Welding ——Avtomatic Welding _ Solder Pots 
—__A-C Welding ——Flectrodes and Phos-Copper 
Accessories — 
Name Company. 
Title. 
Address. City. State. PRODUCTIVE POWER 
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help yourself — 
\. to an idea! 


OR YEARS design engineers 
aes been coming to Fulton 
Sylphon whenever they need help 
on design problems involving the 
control of pressures or temperatures. 
Time after time they’ve found that 








FIRST WITH BELLOWS 
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a Fulton Sylphon metal bellows, 
bellows assembly or device is just 
what they’ve been looking for. 


It’seasy to see why. FultonSyl phon 
has specialized in the development 


and production of bellows assem- 


blies and devices for over 43 years. 
Our engineers have helped solve all 
kinds of tough design problems. 
And never once have they “let down” 

















WWM I tha 












on supplying a product that delivers 
the performance promised. 


Perhaps you are planning a prod- 
uct wherein you can profitably use 
Fulton Sylphon bellows assemblies 
or devices. Write our engineers; 
they'll be glad to work with you. 
And send for catalog VK-1200, from: 
which you can help yourself to plenty 
of useful information and ideas. 


Tamperatire Corirots » Belllnis Denices » Bll: Casemilles 
Futon s 


ROBERTSHAW-FULTON CONTROLS CO.. 


YLPHON 


KNOXVILLE 4, TENN, 


Canadian Representatives, Darling Brothers, Montreal 














Now, for the first time since prewar days, Ohio Gear 
Speed Reducers are available in adequate quantities. 
New, modern equipment plus increased facilities for 
manufacture and assembly enable us to offer all types 
and sizes for prompt delivery. 


Ohio Gear Speed Reducers have won an enviable rep- 
utation for sound engineering, long-life and low-cost 
service in many of the nation’s foremost industries. 
Guided by that reputation, design and production en- 
gineers and manufacturers everywhere are turning to 
Ohio Speed Reducers for the answer to their power 
transmission problems. 


Check with us on your reducer needs. An Ohio Gear 
engineer will be glad to work with you. Phone, wire 
or write now. 


THE OHIO GEAR COMPANY 


1338 EAST 179th STREET * CLEVELAND 10, OHIO 


DISTRIBUTORS and REPRESENTATIVES 


*AKRON, OHIO 
The Hardware & Supply Co. 
475-535 South High St. 
*BALTIMORE, MARYLAND 
The L. A. Benson Co., Inc. 
6-8 E. Lombard St. 
Burravo 16, N. Y. 


F. E. Allen 
1315% Hertel Ave., Room 9 
*Dayton 10, On10 
E. C. Hawk Co. 
1807 Wayne Ave. 
Detroit 26, Micu. 
George P. Coulter 
5 W. Larned St. 
FInpDLAY, OHIO 
The Bearing & Transmission Co. 
400 Walnut Street 
*HAGERSTOWN, MARYLAND 
Hagerstown Equipment Company 
Maryland Ave. and Memorial Blvd. 
INDIANAPOLIS 4, IND. 
. oung 
635 N. Pennsylvania St. 
*Los ANGELES 21, CALiPr. 
J. W. Minder Chain & Gear Co. 
927 Santa Fe Avenue 
LoulsviL_e, Ky. 
Alfred Halliday, 330 Starks Bidg. 
*MempPuis 2, TENN. 
C. E. Hall Company 
363 South Main at Talbot 
*MINNEAPOLIS 4, MINN. 
Industrial Supply Co. 
1100 Third Ave., South 


New ENGLAND 
George G. Pragst 
P. O. Box 995, Pawtucket, R. I. 


*New York 13, N. Y. 
Patron Transmission Co. 
129 Grand St. 


*N. Kansas Crry 16, Mo. 
Sesco Engineering & Supply Corp. 
15th Ave. & Clay St. 


*PHILADELPHIA, PA. 
Rothman Belting & Equipment Co. 
144 North Third St. 


*PiITTSBURGH 30, PA. 
Standard Machinists Supply Co. 
South 2nd and McKean Street 


*PORTLAND 4, Ore. 
J. W. Minder Chain & Gear Co. 
411 So. West First St. 


*SAN Francisco 3, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 

*St. Louis 4, Mo. 
The Essmueller Company 
1220 South 8th St. 

Torepo, Ox10 
The Bearing & Transmission Co. 
3401 Collingwood 


IN CANADA 
*MONTREAL, CANADA 


John Braidwood & Sons, Ltd. 
66 Nazareth Street 


*Stocks carried. , 
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C-D offers design-engineers a va- 

riety of High-Strength Plastics in 

many types and grades for an 

almost unlimited number of appli- 

cations. Each supplies the exact 
combination of properties for its specific job. They lend 
themselves readily to machining and forming on stand- 
ard wood or metal working machinery. 


Diamond Fibre . . « Light, tough, and strong. A versatile, low cost 
eS nee plastic with good mechanical and electrical in- 
sulating properties. It is light in weight, dense 
in structure and highly abrasion resistant. 


. Resin Impregnated Vulcanized Fibre. An exclu- 
sive C-D development, specially treated to 
retain most of the arc resistance of fibre coupled 
with added moisture resistance and excellent 
dielectric properties. Approved by Under- 
writers as a support material for current carry- 
ing parts. 


.. Thermosetting Laminated Plastic. High in electrical 
insulating properties, structural strength and 
moisture resistance. Available in numerous 
standard grades to meet specific performance 
requirements. 





. Built-Up Mica Electrical Insulation. Here is mica 
in its most usable forms—sheets, rods, tubes, 
and tapes. Maintains stability under severe 
heat and moisture conditions. 


. Fabric-Base Molded Phenolic Plastic. A material 
with good electrical insulating properties along 
with high mechanical strength, moisture and 
heat resistance and dimensional stability. 


For complete information on these C-D High-Strength 

Plastics write for BULLETIN GF-46 which gives you 

such basic data as: ¢ Electrical Properties « Physi- 
For Help on any insulation problem, write, wire, or cal Properties « Composition of Material e Grades, 
phone our nearest office and a C-D technician will Types and Sizes e Fabrication Methods e Recom- 
be glad to give you the benefit of C-D experience. tnendes Uses. 


DE-6-47 





BRANCH OFFICES: NEW YORK 17 e CLEVELAND 14 e CHICAGO ll ¢ SPARTANBURG, S.C. « SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


Se ondincnd LJiamond « Re. Sao 2 eS. 


Psiahliched Ech eko Ee lelaltiioladtla-lammets tiainineied Mae Plastics since 1911 — NEWABK 23DELAWARI 
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a ra mi xX bearings and 


U.$.G. brushes help insure dependability 
of DREMEL Electric Moto-Tool 


You just can’t beat the Dremel Moto-Tool for efficient cutting, finishing, and 
polishing operations. It’s fast, handy, and economical. Two of the important 
reasons for the top-notch performance of this popular hand tool are the Gramix 
bearings and the U.S.G. Brushes used in its construction. The U.S.G. Brushes 
provide long life with high torque . . . while the oversize, self-aligning Gramix 
bearings assure smooth, trouble-free operation of the shaft at speeds of 27,000 
R.P.M. The Gramix bearing is tough, strong, and adds countless extra hours 
of productive life to this versatile cutting and finishing tool. Felt retainers 
supply lubricant as required. 

Perhaps we can improve your products with Gramix bearings, bush- 
ings, gears, or other parts. They cost less, because they are produced 
in quantity by die-pressing powdered metals to close tolerances and 
with perfect finishes. No expensive machining is required. 
They may be made self-lubricating for the life of the instal- 
lation. Send us sketches of your products for recommen- 
dations without obligation. Ask for your copy of the 

new 264 page Gramix Catalog. 


U. S. G. BRUSHES 


We manufacture a complete line of brushes 
for all types of rotating electrical equipment. 
Types include carbon-graphite, pure graphite, 
and metal-graphite with electrical carrying 
capacity ranging from 30 to 150 amperes 

per sq. in. Our engineers will be glad 

to help you determine which grade and 

type U. S. G. Brush best meets your needs, 


THE UNITED STATES GRAPHITE COMPANY - SAGINAW, MICHIGAN 
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D> ROUTERS 


A Complete Line of Standard and 
Special Motors to Meet Individual 
Requirements 


The line of type CT shaftless motors described in this bulletin is one 
of several lines of electric motors manufactured by The Louis Allis Co. 
Our specializing in the development of modern types of motors and 
experience in building special motors for particularly adverse con- 
ditions has been of value to us in designing and building a wide 


variety of motors and generators which includes the. following: 


General Purpose A.C: Constant Speed Squirrel Cage Motors — 
Open Protected type — '/2 to 500 H.P. 

— 'A2 to 500 H.P. 

Enclosed and Explosion-Proof — '/2 to 200 H.P. 


Splash-Proof 


General Purpose A.C. Wound Rotor Induction Motors — 
Ys to 400-H.P. 


A.C. Multi-Speed Motors — '/2 to 200 H.P. 

Shaftless A.C. Motors — '/2 to 200 H.P. ; 
General Purpose D.C. Constant Speed Motors — '/2 to 100 H.P. 
General Purpose D.C. Adjustable Speed Motors — '/2 to 50 H.P. 
Direct Current Generators — '/2 to 75 KW 

Motor-Generator Sets — A.C. to D.C. — '/2 to 75 KW 
Induction Frequency Converter Sets — 1 to 100 KW 

Inverted Rotary Converters — D.C. to A.C. — % to 15 KVA 
Special Purpose A.C. and D.C. Motors 
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PUMPS - HOISTS - FANS - BLOWERS - CENTRIFUGALS - MOULDERS - PLANERS§ 


LATHES - SHAPERS - SANDERS - TENONERA CORSE BRING HEIGINES 


MILLING MACHINES + AUXILIARY DRIVES - SUREA > - HOISTS 
CUT-OFF SAWS ~- GRINDERS - SENSITIVE DRILL ACHINES® 


= PUMPS - HOISTS - FANS - BLOWERS - CENTRIFUGALS DER® - PLANERS 
BS LATHES - SHAPERS - SANDERS - TENONERS - ROUTERS - BORING MACHINES 


B MILLING MACHINESgmm®iDCLIARY DRIVES - SURFACERS - PUMPS - HOISTS 
B cut-orr saws ie MPPERS + SPECIAL MACHINES 
B PUMPS - Hf a Peat SA MOULDERS - PLANERS 
B LATHES -/ " . A BORING MACHINES 


i MILLING 7 + | cr2500— 60 He. PISTS 
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om CUT-OFF 

PUMPS - 

Mm LATHES - 

@ MILLING 
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SPUMPS - HOISTS - - Bee + CENTRIFUGALS - MOULDERS : PLANERS 


shy | CT400 — 1 H.P. — 3600 RPM | 
LATHES - SHArcns——varvornsa—* TENONERS - ROUTERS - BORING MACHINES 


MILLING MACH ‘he Louis Allis Co. pioneered in the development of |UMPS - HOISTS 


CUT-OFF SAWS | Motors for direct or built-in drives on which the varied PECIAL MACHINES 


4 | and exacting requirements meant providing maxi- 
= PUMPS - HOISTS mum power in minimum space. A complete and ex- LDERS - PLANERS 


| 


tensive engineered line of A. C. rolled shell shaftless | 


: LATHES - SHAPI motors is available with ample production facilities. RING MACHINES 
MILLING MACHINES + AUXILIARY DRIVES - SURFACERS - PUMPS - HOISTS 
CUT-OFF SAWS - GRINDERS - SENSITIVE DRILLS - TAPPERS - SPECIAL MACHINES 


mPUMPS - HOISTS - FANS - BLOWERS - CENTRIFUGALS - MOULDERS - PLANER 




















What do Fasteners Really Cos; 


There’s more to fastener cost than just price. 
Lots more. Personally . 


I look for all 8 


It is the many costs of using a fastener that count 

. not. just the initial price. True Fastener Economy is 
the lowest total cost for fastener selection, purchase, 
assembly and performance. 





1. Reduce assembly time to a minimum by sav- 
ings through use of accurate and uniform fasteners 


2. Make your men happier by giving them fast- 
eners that make their work easier 


3. Reduce need for thorough plant inspection, 
due to confidence in supplier’s quality controi 


4. Reduce the number and size of fasteners by 
proper design » 
5. Purchase maximum holding power per dollar 


of initial cost, by specifying correct type and 
size of fasteners 


6. Simplify inventories by standardizing on 
fewer types and sizes of fasteners 


7. Save purchasing time by buying larger quan- 
tities from one supplier’s complete line 


8. Contribute to sales value of final product by 
using fasteners with a reputation for dependa- 
bility and finish 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


102 years making shhong 


the things thal make dmevrica shong 





Ny at Port Chester, N. Y., Coraopolis, Pa., Rock 

Falls, Il., Nag Angeles, Calif. Additional sales offices at 

Philadelphia, Detroit, Chicago, Chattanooga, Portland, 

Seattle. Distributors from .coast to coast. By ordering 

through your distributor, you can get prompt service 

for your normal needs from his stocks. Also—the in- 
*s most complete, easiest-to-use catalog. 
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HE lustrous, lifetime beauty of Allegheny Metal—it’s available now, in any form or shape. 

Metal, America’s pioneer stainless steel, Learn how easy it is to fabricate, how actually 
makes it a “natural” for the external bright- cheaply it can solve many a production problem 
work of the new cars. It’s bright a// the way . . . WRITE FOR ANY TECHNICAL DATA OR SPECIAL ASSIST- 
through—there’s no plating to wear off. What ANCE YOU NEED. 
could be sweeter? j 

Outside the car, Allegheny Metal gives you 

lasting beauty . . . under the hood, it gives you i & G ing a NY 
lasting service. Stainless steel in crucial parts 
of carburetors, fuel and water pumps and ex- 


haust systems, etc. will literally outwear the car. U D L U My. 
In fact, Allegheny Metal is ideal for any use 


where resistance to corrosion and heat are 
vital, and where superior strength and ease of STEEL CORPORATION Pittsburgh, Pa. 


cleaning mean more profitable operation. 
We've increased the supply of Allegheny PIONEER 1N SPECIALLOY STEELS 


a D 976C 


ALLEGHENY METAL is stocked by all 30S. T. RYERSON & SON, Inc., Warehouses 
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Govern costs, too... 


by keeping first cost down, simplifying design, fabrication and instal- 
lation, and recucing opcrating and maintenance expense. These 
advantages can be secured 


With Torrington Needle Bearinas. 


Their compact construction permits savings in size and weight of sur- 
rounding members. Machining the housing and installing the bearings 
are simple, speedy operations. Their low coefficient of friction provides 
economy in power consumption, while their efficient lubrication pro- 
longs the life of the bearing with a minimum of attention. 


If cost is one of the factors governing your product development, it 
will pay you to consider these Torrington Needle Bearing features. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 


TORRINGTON BEARINGS 


x NEEDLE ° SPHERICAL ROLLER e STRAIGHT ROLLER ° TAPERED ROLLER 
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- Motor Selection Table 
























Electrical Forms Available 



































Type aes SCH cS F< a 
~ Horsepower Range 6 to Peete ry 3 ae 1/2 to 75 ~ 40 to 400 
"RPM Range—full Load 290103500 | 830t01750 | 500101500 | 1160101750 
~— $ Constant Speed Yes Fa SR aie SS aaa mee > 
E Multi-Speed aad Yes am ck maeeoiess at “aso oe 
§ Adjustable Speed ao ee Ce ee 
Starting Torque Normai High ea eeare Low 
High Slip 
~ Starting Current Normal — et i!” «dL Rrenely lew 

















Type of Control Required Use across the line starters except where limited line capacity may necessitate the use of 
current reducing controllers. 





Built-in Overload Built-in overload can be furnished only for excessive temperature in the motor, through 


connection with pilot circuit of external magnetic starter. 





Mechanical Forms Availabl 



















































































a Methods of Mounting 
Sleeve or Ball Rigid Base Yes Yes Yes | Yes ge 
Bearing Horizontal Cushion Base 1/3 to 3 horsepower only 
Ball Bearing Face Type Bracket Mounting Yes Yes Yes. cant Yes 
Horizontal Flange Type Bracket Mounting Yes Yes Yes Yes 
Ball Bearing Face Type Bracket Mounting Yes Yes Yes Yes 
Vertical Flange Type Bracket Mounting Yes Yes Yes Yes 
Open Type Protected Yes Yes Yes Yes 
Splash Proof Up to 100 horsepower 
eveteenne “Totally Enclosed Non-Ventilated | Y Y ot eh Sees Rr arate 
Ridlecnio | __Tote y Enclose -Ventilatec es ee es So SEEN neue eS 
Totally Enclosed Fan Cooled From 2 to 15 horsepower 
Explosion Proof From 2 to 15 horsepower 
Ask Dimension Print 6-315 6-315 6-315 6-315 
For Bulletin 6-1,P1 6-1,P1 6-1,P1 6-1,P1 
Functional Character of Load to Be Driven Note 1 Note 2 Note 3 Note 4 
Typical £ les of Applicati Blowers, Fans Excellent for Hoists, Elevators Larger sizes 
ee eee Centrifugal pumps Refrigeration Deep well pumps centrifugal pumps 
Machine tools compressors Draw presses Unloaded 
Drill presses Reciprocating Oil well pumping compressors 
Grinders pumps Cranes, Shears 
Milling machines Air compressors Brakes | 
































A more complete form of the above chart — 
including Slip Ring and Synchronous motors, will 
be sent to you upon request. Write today. 


Loads. 


trial applications. 


Note 1— For Moderately Easy to Start 
For moderately easy to start 
loads or where the load is applied as 
the motor approaches full speed. This 
motor has general purpose characteris- 
tics and will cover aboot 90% of indus- 


Note 2— For Hard to Start Loads. Where 


the full load must be started from rest 
and smoothly accelerated to full load 


speed, . 


Note 3—For Hard to Start Intermittent 


Loads and Shock Loads. Two types of 
high torque, high slip motors — one for 
shock loads ‘like hoists — cranes — eleva- 
tors or similar intermittent duty. The sec- 
ond for fluctuating loads susceptible of 
absorption by inertia of rotating parts 
like shears — brakes — draw presses. 


Note 4— Where Load Starting Current Is 
Paramount and Load Easy to Start. A 


saving in otherwise expensive control is 


also often possible. 
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BAKER BROTHERS 40 HP 
BORING & DRILLING 
MACHINE. i 
Cone-Drive to the spindle “gives 
powerful but smooth transfer of power” 
to the CARBIDE tipped multiple blade 
cutter head. 


GIDDINGS & LEWIS MACHINE > 
TOOL CO.’S BORING, 
DRILLING & MILLING 

MACHINE. 
Cone-Drives are used on this as 
well as other G & L machines for 


smooth, accurate transfer of power in 
less space than otherwise possible. 


GISHOLT MACHINE 
COMPANY’S 50-TON 180-HP 
TURN MILL. 

Roughs all rod bearings on a 
crankshaft from the forging every 2 
minutes. The six 24” OD—78 rpm cut- 
oF ters are individually driven from 25 hp 

rotors through 25:1, 10” C.D. Cone- 
Drives at 445 SFPM. This drive not 
only transmits high power smoothly 
but saves considerable space. Two 4” and 
two 5” C.D. (No. 7415) Cone-Drives 
rotate the work spindle smoothly at 
1 rpm. The 5” Cone-Drives are driven 
by 2 pinions, one on each side of the 
gear, arranged so as to eliminate backlash. 


G. A. GRAY CO.’S 36 TON > 
HORIZONTAL BORING, 
DRILLING & MILLING 

MACHINE. 


\ 

\ 
g \ 74%” C.D. Cone-Drives feed the 
: | column smoothly along the runway at 












































14” to 120” per minute to a micro-jog- 
ging accuracy of 0.00025”. Gears are 
or self-locking for climb milling conditions, 
make for compactness by saving space. 


MICHIGAN TOOL’S NEW 
“3-WAY” UNDERPASS GEAR 
FINISHER. 

Faster gear finishing by any of 3 
methods (selected at will) plus of 
course real smoothness and accuracy 
through Cone-Drives to the high speed 
cutters. 


SHEFFIELD CORPORATION’S 
GEAR CHAMFERING 
MACHINES. - 
With Cone-Drive geared heads “for 
greater accuracy, less chance of backlash, 


more tooth-to-tooth contact and higher 
gear strength.” 





plus numerous other new Cone-Drive 
operated machines. 


CONE-DRIVE DIVISION tiie. tons, pene 12,0.5-2. 
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partners in 








© “The impossible takes a little longer” ...this is one way of saying that the 
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without 
his specialized technique for expressing ideas on paper, the designs he creates 
could scarcely be turned into substance. As the draftsman relies on his own hands 
and eyes, he calls likewise on his drafting instruments to serve him functionally. 
So integral a part of his technique do they become, they are virtually his partners 
in creating. 

For 80 years Keuffel & Esser drafting equipment and materials have been 
partners, in this sense, in creating the greatness of America, in making possible 
our fleets of ships, our skyscrapers, our overwhelming weight of armor on the 
battlefield . . . So universally is K & E equipment used, it is self-evident that every 
engineering project of any magnitude has been completed with the help of 
K & E. Could you wish any surer guidance than this in the selection of your own 
“drafting partners’? 

Because of their balance, smooth action and responsiveness to your hand, 
you will find that using MINUSA* Drawing Instruments is almost as natural as 

breathing. Their legs are round and ta- 

bd pered, without the harsh feel of sharp cor- 
creafti Ng ners. Joints are firm, snugly fitted, and 
satin-smooth in operation. Yet these instru- 

ments are strong and durable, for their 

precision will outlast years of continuous use. For complete data on MINUSA* 
Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*#REGAU. 8. PAT. OFF. 
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Ex-Cell-O Way-Type 


Precision Boring 

Machines Offer 

Specialized Multiple 
itutroted hove is an €aeeleewe en, Sn nn 


ianare| alelaallals 
_ Oe 


Precision designed fos 


Bo 
boring holes in, cast iron automotive 
transmission case: To meet production 
requirements it was necessary to bore the 
at both ends 


holes at the same time 





Ex-Cell-O Way machines are made to order for work like that 
illustrated here. They are built up from standard way units that 
can be operated simultaneously or in sequence as the work re- 
quires. Way machines do the work of special machines, but the 
use of standard units keeps the first cost low and, as production 
requirements change, the units may be rearranged to accommo- 
date different work. Ex-Cell-O One Way Precision Boring Ma- 
chines are especially suitable for heavy or awkward work. Two 
Way Machines accommodate awkward and long work pieces 


Above: Special cluster spindles are required 
here because of close center distances of 
bored holes. Because boring bars at left are 
long and slender the ends are further length- 
ened to engage pilot bushings in the fixture. 








machine tools mean high 


production... high pro- 
duction means low unit 
cost . . . low unit cost 
means a higher living 











and save time by boring from both sides simultaneously. Three 
and Four Way Machines are particularly suitable for boring 
holes perpendicular to one another. An important feature of Way 








standard for everyone! 





Machines is that multiple operations are performed from the 
same work locating points, with only one handling of the parts. 





DETROIT 6 
MICHIGAN 


EX-CELL-O CORPORATION 


MANUFACTURERS OF PRECISION MACHINE TOOLS © CONTINENTAL CUTTING TOOLS © MISCELLANEOUS PRODUCTION PARTS © FUEL 
INJECTION EQUIPMENT © RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS © PURE-PAK PAPER MILK BOTTLE MACHINES 
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All These POPE precision GRINDING SPINDLES 
Are Seated Lubrication, Sealed Package Spindles 


No. 1 is a POPE 6” x 18” Surface 
Grinder Spindle with sealed-in 1 HP 
motor and &s double row, roller 
bearings. It produces superfine sur- 
face finishes and has the rugged 
ability to rough off surplus metal fast. 
Ask for Data Sheet No. 12. 


No.2 is an Internal Grinding 
Spindle — one of a wide range of 
sizes and speeds up to 35000 RPM. 
It produces accurate sized, better 
finished holes. Ask for Catalog No. 56. 


No. 3 is a Tool and Cutter Grinder 
Spindle for Vee belt drive up to 6000 
RPM. It fits standard grinders. Name 
your cutter and tool grinder and we’li 
send you an outline drawing. 


No, 4 is 4 Double-Ended Tool and 
Cutter Grinder Spindle, belt driven 
with twin pulleys for two speeds from 
step pulley on motor. Speeds up to 
6000 RPM. Fits standard grinders. 
Name your cutter and tool grinder 
and we'll send you an outline drawing. 


No. 5 is a Surface Grinder and Bor- 
ing Mill Spindle. It comes with 3, 5 or 
10 HP motor running at 1200, 1800 
or 3600 RPM. Ask for Data Sheet Nos. 
16, 17, 18, 19. 


No. 6 is a Wheel Head for special 
grinding, boring and other operations 
requiring from 4 to 50 HP and speeds 
to suit your needs. Tell us your re- 
quirements. 


POPE designs and builds special motorized Spindles in sizes from % HP to 50 HP, 
with standard or high cycles, for speeds up to 54,000 RPM. 


These Modern, Sealed Package Spindles Are Now Available For Quick Delivery 


No. 46 
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We are Specialists in 


id CPRRY fore 


Hearings 


4” DIAMETER 


AN ENTIRE MODERN PLANT DEVOTED TO 
THEIR PRODUCTION: UP TO 2722” O. D. 


@ Steel, cast-iron or centrifugally cast bronze 
backs with tin or lead-base babbitt linings 


6” DIAMETER ad : @ Solid Aluminum-tin alloy (AT-7) 


@ Plain: Single and Double-flanged; Halves or 
Full-round; Precision or Semi-Precision 















@ Any quantity, large or small 
@ Prompt delivery assured 


Your large sleeve bearing and bushing requirements—from 6” to 
2744” O.D.—can be supplied promptly from our big-bearing 
plant.* This plant is devoted exclusively to the manufacture of 
large bearings and bushings and has the modern machines and 
skilled manpower to produce according to your cost requirements. 
Extensive research and engineering facilities are available—without 
obligation—for consultation on materials and designs. Your inquiry 
és invited, 

FEDERAL-MOGUL CORPORATION 
11045 Shoemaker, Detroit 13, Michigan 


25” DIA. 


* Smaller sizes are avail- 
able from our six other 
plants—each specializing in 
a specific range of size and 
alloy combinations. 


Power goes to work through 


FE FERAL. MOGUL 
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...let Lukens Head-Shapes handle it 


Each of these expansion joints started out as a 
Lukens Head-Shape. Welded flange to flange, 
in single or multiple bellows, these head-shapes 
provide the flexibility required because of 
longitudinal expansion and contraction. 

You realize several important economies by 
starting with Lukens Head-Shapes: The fabri- 
cating shop receives a semifinished product, 
nearly ready for the welder. You need no 
expensive equipment to form the plate. And 
think of the time and labor you save! 


LUKENS 





Because head-shapes are plate products, the 
metal is sound, uniform in structure and de- 
pendable. Parts can be made lighter in weight. 
Products perform better and last longer. 

If you’re wondering about ways of expanding 
your production at a minimum of expense, 
figure on using Lukens Head-Shapes for a 
“head start”. Our engineers welcome the oppor- 
tunity to help you adapt them to your designs. 
Write Lukens Steel Company, 418 Lukens 


Building, Coatesville, Pennsylvania. 


FOUR INCHES TO OVER EIGHTEEN FEET IN DIAMETER 
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These and hundreds of other different hollow ma- 
chined parts are now being turned out of easy-to- 
work, dimensionally accurate B&W Mechanical 
Tubing . . . faster, more uniformly, in fewer opera- 
tions and with less scrap loss than from solid stock. 
Have you investigated the advantages of switching 
to tubing? : 

B&W can help you . . . in two important ways: 
By sharing its broad and diversified experience in 
applying tubing — both Seamless and Welded — to 
mechanical uses with your design and production 
staff and by supplying either kind of tubing of the 
proper analysis, size, gauge, temper and finish for 
making any part . . . at a saving in time, cost and 
material. 


A FEW OF THE MANY USES FOR 
B&W MECHANICAL TUBING 


AUTOMOBILE AXLE HOUSINGS ¢ REFRIGERATOR TUB- 
ING ¢ FIRE EXTINGUISHERS ¢ FLUE TUBES FOR WATER 
HEATERS ¢ METAL FURNITURE ¢ SURVEYING INSTRU: 
MENTS @ AGRICULTURAL MACHINERY ¢ ENGINE 
CYLINDER LINERS ¢ TRACTOR PARTS, PINS AND BUSH- 
INGS ¢ PIPE COUPLINGS AND FITTINGS © BUS SEATS 


AND HAND RAILS ¢ AIR COMPRESSORS 


TA-1420M 
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PUMPS-MOTORS 
COMPRESSORS 


UTTER SIMPLICITY, MASTERFULLY DEVELOPED 


.. - the Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lbs.), and Air Motors (to 1 b.p.) 


































Gast design shows what can be done 
by working WITH principles instead 
of settling one design problem by 
creating two new ones. And Gast 
manufacturing exemplifies the old tru- 
ism about doing one thing well. 


ENGINEERING TEST OFFER 
—So You Can SEE IF YOURE 
MISSING SOMETHING! 


Simply write our Engineering Depart- 
ment and explain the operation you 
think air might handle, or describe the 
job air is already doing for you. Our 
Engineering Department will study 
your problem, select or design a Gast 
unit to do the specified work at less 
cost or at greater efficiency or both. 
Then, without cost or obligation, the 
recommended unit 
will be shipped to 
you for your per- 
formance tests. 


The result is a line of rightly-priced, 
service-free vacuum pumps, com- 
pressors and air motors of the kind 
manufacturers appreciate having as 
original equipment on their machines, 
and users like to find there. 





If you do not use air power but 
COULD, to better advantage, or if you 
already use air power, Gast, surely, will 
prove to be your better selection from 
both the original cost and the perform- 
ance-and-maintenance standpoints, as 
it has for increasing scores of makers of 
a wide variety of machines and equip- Vanes: Self-seating§ pound of weight, 
ment. Avail yourself of Gast applica- self-adjusting . . more sir per_horse- 























’ ; have G implici springless. Centrifu- power. . . Forced- a a | = 
tion experience ve Gast simplicity gal force holds them air cooling: long life, ' . 

and faithful performance working for against cylinder wall. — oil economy, no hot- | P GET THIS IDEA-CATALOG | 

- They “work without oil odor . . . Auto- y 
you ever after! GAST MANUFAC- works” Continu- matic sheft seal: no It not only tells how Gasts are built and all about 
TURING CORPORATION. 107 ous, non-pulseting packing, no leaking, them, but suggests uses that may not have occured 
: ; flow...Moreair.per no adjusting. ’ ; ; age 

Hinkley St., Benton Harbor, Mich. to you. Write for it; no charge or obligation! 


Supplying Air to Industrial Oil Burner Vacuum Service on a Labeling Machine & 14132 
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HOW TO USE VIBRATION 
to shake the “bugs” out of your’product © 


This MB Vibration-Exciter will do it 
for you... quickly... efficiently! 
























THERE ARE many ways you can put vibration to work for a 
better product. Use it for quality-control, or inspection, for 
example. With this MB Exciter, you can shake-test many 
electrical and mechanical products for defects — right on the 
production line. Or you can connect it to power-driven assem- 
blies to locate rattles and hums—and their sources. 


As an aid to research, this shaker is hard to beat for sheer 
usefulness. It reproduces vibrational effects of years of use 
within hours! Shake testing also shows whether operating 
conditions produce destructive resonance in any part. In every 
case, the “cure” is then easier, more accurate —and you as- 
sure a quieter, safer, longer-lasting product. 


Many plants and laboratories are now using the MB Ex- 
citer for just such purposes. It pays for itself many times over. 
Why not write us about your “tough nut”? As vibration spe- 
cialists, MB can show you how to crack it with this equipment. 


PARTIAL TECHNICAL DATA 





@ Wide frequency range—3 to @ Waveform—electrodynamic op- 
500 cps. eration produces pure sinusoidal 
eo Output—up to 200 pounds peak motion. 

ue. 


ais . @ Electrical adjustments—for fre- 
Reta 1500 v.a. maximum quency, force and amplitude. 


@ Amplitude — l-inch total ex- @ Smaller sizes available having 
cursion. wider frequency ranges, 


IT’S EASIER DESIGNING WITH MB ISOMODE* MOUNTINGS 


1. THEY ABSORB VIBRATION EQUALLY WELL IN ALL DIRECTIONS, so they control not 
only vertical, but troublesome horizontal and rocking motions as well. 


2. THEY’RE NON-DIRECTIONAL. With an equal spring rate in all directions, they 
mount at any angle, giving you extra design freedom. 


3. THEY HAVE HIGH LOAD-CAPACITY IN COMPACT SIZES, saving you space and 
weight. 


4. THEY HAVE PLENTY OF RUBBER FOR SOFTNESS, yet are perfectly stable and 
safely self-snubbing. 


Together with the tremendously simplified MB Design Method for posi- 
tioning them, they offer you performance that makes satisfied customers. 
Send your vibration problems to MB if you want results. Our engineers 
are always ready to assist you. 





*Trade Mark Reg, U.S, Pat. Off. 


SEND FOR FREE BULLETINS 


Bulletin on “Vibration Testing Technique.”’ No. 4-5 
provides helpful design information on mountings. 
Reprint of technical Paper describes Isomode Sim- 
plified Design Method. Write Dept. C3. 

Kiet iP Phe te 
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“THESE machines fill a long felt need for double 

reduction units of the fully enclosed type to be 
used for agitators, mixers, ore roasters, bending 
rolls, etc., requiring a vertical shaft drive. Built in 
standard ratios in various types of assemblies rang- 
ing from 40 to 1 to 250 to 1 for all common motor 


speeds and a wide range of horsepower ratings. 

Jones Bulletin No. 75 covers complete details on 
these Worm-Helical Speed Reducers, with rating 
tables, dimension diagrams, torque charts and 
other application information. We shall be 
pleased to send you a copy. 


@ Jones Worm-Helical Speed Re- 


@ Jones Worm-Helical Speed Reducer driving l : 
ducer on a paper mill agitator drive. 


a lacquer agitator. A simple design prevents 
leakage of oil along the vertical low speed shaft. 


Wo. DGHES FOUNDRY MAGHINE CO,,4413 Roosevelt Road, Chicago 24, Illinols 
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@ Jones Worm-Helical Speed Reducer 
On ore roaster with section of dust guard 
removed to show final gear reduction. 





“If it isn’t Wide Enough * 
It isn't Good Enough“ 


coe dt OD DAEET i 
TODAY’S PROBLEMS 


GET 3 DESIGN BENEFITS WITH 


NORMA-HOFFMANN 
“CARTRIDGE’ BEARING 


Here’s What , 
You Get A 4 f Patented 


. Longer Life A 100% greater grease 
capacity than conventional width sealed 
bearings. This means longer grease 
life .. Pt poters between fo pamenen . ' 
tion—because a large volume of grease A 
does not oxidize or dry out as readily merica S 
as a thin film of grease. 


. Greater Contact Area 43% to 05% [MR MUI Debit teiadhitetetiaibe 


greater contact area between shaft and 
bearing bore and between housing and b y 
bearing O.D., as compared to conven- 


ional width bearing. This elimi 
an eng inallipate aul vammies yar N 0 R M A - of 0 F F M A N N 
shaft strength as it is unnecessary to cut 

locknut threads. Slippage and peening oan ne eee wade ig ye 


are also prevented. 


. Full Load Carrying Capacity Unlike 
many other sealed bearings, full size 
balls are used; hence, there is no reduc- 
tion in load carrying capacity. 
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for HIGH STRENGTH 



































REVERE COPPER 
ni COPPER ALLOYS 


_ tendency toward brittleness or “notch-impact’ 





@ Revere Copper and copper-base alloys 
are a “natural” when dealing with applica- 
tions involving subnormal temperatures all 
the way: down to liquid oxygen (-306°F.) 
and below. 


Copper and its alloys possess the valuable 
characteristics of becoming increasingly 
stronger, the lower the temperature, wt) 
no attendant loss of ductility, and with no 


3? 


sensitivity. 


For example, note the rise in strength, 
ductility avd resistance to impact for two 
copper and brass alloys: 


Elonga- Impact 


Temp. Tensile tion Resistance, 
Alloy °F, Strength, %in Kg-m per 
p-S.i. 2 in. sq. cm. 





Electrolytic 
Tough Pitch 68 58,700 8.4 6.6 


Copper (Cold -295 64,800 11.2 7.4 
Rolled Strip) 


Yellow Brass 73 85,400 6.3 8.1 


(Cold Rolled -295 102,900 10.1 9.4 
Strip) 


Other Revere Alloys, such as Herculoy 
(High-Silicon Bronze, A), show similar 
improvement in these important mechani- 


cal properties. 


If you make or are contemplating the 
manufacture of liquid oxygen equipment, 
you will be playing safe to specify copper- 
base alloys. Get in touch with Revere for 
full information on the low-temperature 
physical characteristics of Revere metals. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities. Distributors Everywhere. 
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EverLOCK Washers are designed to give your assemblies 


extra security under vibration, expansion, contraction, or 





strain. Alternating chisel edges—forced into the contiguous faces 










of both work and nut by perfect spring tension—provide 2-way 
locking action. Four standard types meet 






most lock washer needs. 


Other EverLOCK advantages include: 
(1) Fast, easy application that cuts assem- 
bly time and cost, (2) Automatic elim- 
ination of all hazards of stretched 
bolts or distortion of threaded parts. 





Ooch 


Wire, phone or mail your orders 


WASHERS 


THE WASHER THAT HAS THE EDGE 


today. 
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3 SPUR GEARS 
-s 


a 


gS 


WHATEVER 
YOUR NEEDS IN 





BEVEL GEARS 


Faced with problems of designing ma- 
chines to operate at high speed and 
greater efficiency many manufacturers 
are finding an answer in gears pro- 
duced by Foote Bros. These high qual- 
ity gears also assure lower noise level 
and greater compactness, permitting 
new refinement in machine design. 
Foote Bros. facilities include the most 
modern production machinery backed 
by nearly a century of experience in 
gear design and manufacture. 
Regardless of whether you need high 
precision gears to operate at extremely 
high speed or giants twenty feet in 





SPIRAL BEVEL GEARS 


diameter to turn a cement kiln... re- 
gardless of whether you require spur, 
helical, worm or bevel gears for ma- 
chine tools, diesel engines, tractor 
transmissions, mining machinery, 
printing presses or any one of a thou- 
sand applications . . . Foote Bros. has 
the engineering staff, plant facilities 
and manpower to produce them. 

Call your Foote Bros. representative 
or write for further information... 

a * 
A new folder showing Foote Bros. facilities 
and containing a valuable reference table 
on gear types is available. Write for your copy. 


FOOTE BROS. GEAR AND MACHINE CORPORATION, Dept. O, 4545 S. Western Blvd. ,Chicago 9, Ill. 
















21 FT. DIAM. 


lhiwugh Cillve Loewe 
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pit hans Hla’ git? 


Before you pick any motor 
to power your product we'd 
like to submit 3 teasers— 






Why did a famous maker of Materials Handling 
Equipment* not long ago say:— “There isn’t a 
Brake Motor built that can touch that Star, and 
I know ‘em all’’? 


Why did one of the world’s biggest makers of 
Machine Tools* recently choose Star to work 
with on a tough application problem? 





Why did a noted Dairy Machinery company* 
pick Star to develop a unique heavy 
duty motor for their new machine? 


(* Name on request) 





“. .. laying it in your lap” 


We needn't tell you that buyers like these three are motor-wise, and hard-boiled in 
their determination to obtain the most satisfactory solution to powering their 
products. .. . 

And we needn't tell you that we have engineering brains second to none, or that 
we have excellent production facilities. Without them, we could not get to first 
base.... 

What, then, is the “something extra on the ball” we must have to lead such 
concérns to choose to work with Star on their new products? 

You'll find it’s Star’s approach to a motor problem—a willingness to give your 
job “top billing”. There’s no stop-watch on the brains applied to your problem 
—and there are not so many problems that we can’t apply our best brains to all. 

That’s why you, too, will choose wisely by making Star your “Motor Depart- 
ment”. Our designing facilities can be placed at your command NOW, to solve any 
problems not covered by standard Star Motors, from 12 to 200 HP. Star Electric 
Motor Co., 200 Bloomfield Ave., Bloomfield, N. J. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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Pump Une .. oe * capella at bdbvidong 
a steady oil flow at continuous ; 
pressures: up to 1000 p.s.i. (1200 

in some pump sizes). Models avail- 
able for one or two hydraulic circuits... 
‘tank capacities from 4% to 100. 
gallons. Each unit complete with Gerotor 
pump, tank, relief valve, gauges, 
. filter, coupling and piping. Write for 


data on the specific application you have 


hydraulic PUMP UNIS eee nay comeanen 


hydraulic pumps, motors, valves and Baltimore 3, Md. 





cylinders e air valves and cylinders 
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BROADLY SPACED BEARINGS, indi- 

vidually fitted and with large capacity 

lubrication, provide solid footing for 
thousands of hours of steady service. Moving 
parts retain accurate alignment. 


FLUSH-WELD PRECISION SKEWED 

ROTOR is the heart of every Redmond 

A.C. Micromotor. Here’s maximum 
electrical conductivity and quiet operation. In 
this micro-balanced rotor there are no open 
slots to collect chips, dirt and dust. 








AIR-STREAM ENCLOSED COOLING 

makes possible totally enclosed high 

torque shaded pole Micromotor con- 
struction with much smaller overall dimensions 
than would be required with a “flat” surface 
shaded pole motor. 


If you need twenty-fifth horsepower 4-pole 
shaded pole motors for A.C. operation, check 
these fine Type “T’’ Micromotors. Other 
Redmond Micromotors are made in sizes from 
1/150th up to 1/15th horsepower. 


De Expanded facilities. Prompt deliveries. Service before and after the sale. 





REDMOND 
Kaw 




















The extreme versatility and 
unusual adaptability of Whitney Chains to 
meet both usual and special requirements 
make them the experienced designer’s 
choice for all types of applications from 
power transmission to material conveying. 


Whitney Chains... . the all-steel drives... 
deliver full power without slippage. Their 
positive grip transmits constant, uniform 
speed. Tough and rugged, they give long- 
lived service with minimum maintenance. 





Regardless of the application, you will find 
that it pays to standardize on Whitney 
Chains. And to complete your drives, the 
best combination is Whitney Chain plus 
Whitney Cut Tooth Sprockets. Write for 
complete information. 


Chain & Mfg. Co. 


The Whitney CONNECTICUT 


HARTFORD 2 
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CONTINUOUS — DEPENDABLE— UNATTENDED OPERATION WITH A DE LAVAL-IMO PUMP 
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all new developments, our experience with 
this new type lof rotary pump enables us to offer 
you a complete pump engineering service. 


Investigate the IMO 


DE.LAVAL sTEAM TURBINE COMPANY, TRENTON 2, NEW JERSEY 
‘IMO Pump Division Manufacturers of Turbines, Gears, Pumps and Blowers 


Pie er. 1-148-C 
Atlanta * Philadelphia * Charlotte * Pittsburgh * Cleveland * Rochester * Detroit * San Francisco * Chicago * New York * Boston * Denver * Edmonton 
Helena * Houston * Kansas City * St. Paul * Los Angeles * Toronto * New Orleans * Seattle * Salt Lake City * Tulsa * Vancouver * Winnipeg * Washington, D.C. 





tee 
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Three to Four Times Faster 


Work reciprocates past the grinding 
wheel, using a fast, short stroke. At 
each reversal point the grinding wheel 
feeds down, automatically. 


Grinding continues on one tooth space 
until a “rough size” is reached, after 
which the work is indexed and the 
grinding wheel head re-set. 


After a pre-set number of teeth have been 
“roughed out” the dresser moves into 


position for trueing the grinding wheel. 


All these operations are automatic, and 
adjustments for number of teeth ground 
before dressing, total down feed and 
number of.cuts is readily variable over 
a wide range. 


Grinding by this new GEARGRIND 
method is done in 43 to % of the time 
required by any previous gear grinding 
machine of comparable capacity. 


WRITE for complete information. 





MACHINE Desson—November, 1947 


With Automatic 
Wheel Feed 


Takes up to 24” between centers 
and work up to 10” dia. 
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SELF-LOCKING 


GOlale), meee), 


The Red Elastic Collar protects prestressed 


oj 


Tata 


AGAINST 


LOOSENING AND BREAKING 


or positioned settings against VIBRATION! 


What happens when the inaccessible fas- 
teners on the crankshaft assembly are 
loosened by the endless vibration built 
up by the distinct shock of the drive 
gears at pick and beat up? Mechanically, 
prestressed and positioned settings are 
changed, spilt-second, synchronized tim- 
ing is upset, and loose parts wear beyond 
repair. This means costly repairs and un- 
necessary down time. 

Production-wise, it means that uneven 
power delivery is causing such cloth de- 
fects as overshots, broken ends, pull-ins 
and mispicks. 

Here’s a suggestion to loom fixers. 
When repairs or adjustments make it 


necessary to remove an ordinary fas- 
tener, replace it with an ESNA Elastic 
Stop Nut. They’re immediately available 
from stock. 

ESNA Elastic Stop Nuts—with the 
self-locking, self-sealing and re-usable 
Red Elastic Collar—are easily adjusted 
or removed. They provide dependable 
protection against Vibration, Thread 
Corrosion, Thread Failure, and Liquid 
Seepage. ESNA engineers are now ready 
to study your fastener problems. Ad- 
dress: Elastic Stop Nut Corp. of Amer- 
ica, Union, N. J. Sales Engineers 





CRANKSHAFT ASSEMBLY 


i“ 


LOOK FOR THE RED COLLAR 


THE SYMBOL OF SECURITY 


It is threadless and dependably 
elastic. Every bolt—regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar to 
fully grip the bolt threads. In ad- 
dition, this threading action prop- 
erly seats the metal threads—and 
eliminates all axial play between 
the bolt and nut. 


@ All ESNA Elastic Stop Nuts—re- 
gardless of size or type—lock in 
position anywhere on a bolt or 
stud. Vibration, impact or stress re- 
versal cannot disturb prestressed 


or positioned settings. 
and Distributors are conveniently eS A 
located in many principal cities. 


TRADE MARK 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 











~~ OG “am 8 ~ 


PRODUCTS OF: ELASTIC STOP NOT CORPORATION OF AMEBRBIECA 
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Lisle Magnetic Plugs offer sure, low 
cost protection for your product against 
one of the most common causes of bear- 
ing and gear failures. Installed in any 
housing or oil line, the Lisle Plug pulls 
iron and steel particles or chips out of 
the lubricant and holds this abrasive 


matter until the plug is cleaned off. 








Specify LISLE MAGNETIC PLUGS to Protect Your Products 


Lisle Plugs are made in a wide range 
of styles and sizes to fit every conceivable 
application. They are now specified as 
original equipment by over 200 leading 
manufacturers. —-— You are invited to 
test Lisle Plugs in your product. Sample 
Lisle Magnetic Plugs in proper sizes will 


be furnished without charge or obligation. 
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RACINE 





Spring governor provides automatic volume 
control, supplying only the needed flow of 
oil at a pre-determined pressure. 


Tilted vanes cannot seize or gouge the pres- 
sure chamber ring. Constant efficiency is 


maintained, 


Heavy duty pump shaft is mounted in anti- 
friction bearings for long life and power 


saving operation. 


COMMON APPLICATIONS 
FOR RACINE HYDRAULIC 
EQUIPMENT 
Presses 


Machine Tools 
Wood Working Machines 
Steering Gears 
Welding Equipment 
Concrete Block Machines 

Plastic Presses 
Aircraft Equipment 
Special Machines 


¢0R QUALITY AND 
2 


a 


< 
2, < 
ME TOOL ong MACY 
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SMOOTH POWER MOVEMENTS 
IMPROVED MACHINE DESIGN 
REDUCED OPERATING COSTS 

QUIET, TROUBLE-FREE OPERATION 





RACINE 










Pressure chamber ring of special alloy steel 
is automatically traversed between side 


plates to vary oil delivery. 


ACINE pumps will simplify your circuits. By-pass and relief valves with 
the accompanying extra piping are eliminated. Since RACINE pumps by- 
pass no oil, heating is reduced. Horsepower is saved. Quieter operation re- 
sults. These features reduce installation cost and operating expense. 
Let Racine hydraulic engineers review your applications. This service is avail- 
able without cost or obligation. Write today, ask for catalog P-10-C. RAcINE 
‘FOOL AND MACHINE CoMPANY, 1773 State Street, Racine, Wisconsin. 







RACINE Hydraclic METAL CUTTING MACHINES 
A complete line in capacities 6” x 6” to 20” x 20” — in all price 
ranges. Features are simple. One lever control — open front 
design — progressive feed for cutting any metal from light tub- 
ing to tough tool steels. Write for Catalog No. 12. 









STANDARD FOR QUALITY AND PRECISION 


- 
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30% OT 


MORE LOAD —LONGER LIFE 


BALLS BALL BEARINGS ROLLER BEARINGS 


7 
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BEARING’, COMPANY, ANN. ARBOR, 
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It’s the frame that 
Saves you money... 


R & M INTERCHANGEABILITY 
SOLVES SMALL-MOTOR PROBLEMS 


Whether your fractional horsepower needs are few or several, Robbins 
& Myers motors offer many distinct advantages ... give you full inter- 
changeability of all motor types in any one frame size... eliminate expen- 
sive redesign when motor requirements change. Compact, well insu- 
lated, standardized R & M fractionals save you trouble, time and money. 


ADAPTABILITY IS IN THE MOTOR 


The costly problems of special heads and unusual service demands dis- 
appear in the magic of R & M application flexibility. Identical shaft and 
mounting dimensions make installation easy. Choice of enclosed or 
open frames—special ventilation—rigid base, resilient base, face, flange, 
or hub mounting. R & M standardization lightens your work; brings 
economy and practicability to small-motored equipment. 


WIDE RANGE OF TYPES AND SIZES 


AC, DC, and Universals—backed by 50 years’ success in building fine 
motors for equipment manufacturers—are ready to serve you. Make 
R & M your standard, too. Write today for types, sizes, and engineering 
specifications. 


ROBBINS & MYERS-ING. oe tn 8 OOM 


MOTORS «HOISTS + CRANES + FANS + MOYNO PUMPS + FOUNDED 1878 
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THE NEW 


MSGILL 


TYULILTIFP LIL, 





McGill MULTIROL Cam Yoke Roller Bear- 
ings represent the latest development 

















in full type roller bearings. The new CYR Series 
/ will provide greater adaptability of MULTIROL 
/ Cam Followers for all types of automatic 

















machinery. They are specially suited for cam 
action or controlled motion of machine parts re- 
quiring guide or support rollers. 





With an inner race replacing the usual stud, 

a full range of shaft sizes can be accommodated 
from .250 to 1.25 resulting in almost unlimited 
methods of mounting. The outer race 








sections are built extra heavy for shock load resistance 
and with the same internal construction as the 
MULTIROL Cam Follower Series. Send 

your problems to McGill Engineers, McGill Manu- 
facturing Company, Inc., 200 North Lafayette 

Street, Valparaiso, Indiana. 








Write for your free copy 
of Bulletin CY-47 on the 
new Multirol CYR Bear- 
ings. 












MSGILL 
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bearings 
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| 
hen and Where you should use 


TWHERE THERE |S DRIPPING LIQUID 








Because protected-Ty Pe 
motors are dripproof, all- 
ing water, oil or other 
liquids cannot enter the 


windings- All ventilating 
openings are shielded. 
















WHERE THERE ARE FALLING CHIPS: 


Protected - TyPe motors are © 
tailor-made for machine too 
andother applicationswhere 
metal chips and other for- 
eign matter might injure the 
windings of less well-pro- 
tected motors. 





























WHEN INSPECTION VISITS ARE FEW AND FAR BETWEEN 


Because rotors are practically in- C R 0 Cc 
destructible; because stator wind- K it R a WwW 4 F 
ings are dirt, oil and moisture re- E L f Q 
sistant to 4 high degrees because protected 
bearing seals are SO effective that 2 'Y M 0 

regreasing is required only once T 0 R S 
a year or even less frequently — 


Protected - Type motors require 
minimum maintenance. 









Ask for 
your FREE copy 
— handy, 8-page _ 
aa that gives prices 
, ights and dietitians 
: standard motors F 5 
sizes up to 75 hp. ye 


gaL-PURPOSE APPLICATIONS | 


Rated 40C rise, full-load continu- 
ous duty, with a 15 per cent over- 
load factor, these motors are 
suitable for all general-purpose 
applications for horizontal, ver- 
tical or wall mounting: Available 
in standard ratings from 1 to Boi 
vali 
1000 hp. ty Motors and Generators Si 
s2Inice 1888 





You 
CAN GET FROM CROCKER-WHEELER 


Poiyphase Ind 
° uction 
ate a a CROCK 
2 “ t x 








Alternat! 
Turbo ere dante ty 500 to 10,000 Pate P| 
Direct C 5 to 12 0 kva. E po Shun HANTS W 
Dec Creat Generator 1 te 3000 bw LECTRIC MANUFACTURING HEELER 
Sleuths Coo mines TURING COM 
of liendy Corporat Sd . dj 
ion y 


Branch Offi 
ces: Boston, Chi 
Philadelphia, ee Cincinnati, Cleveland, Los An 
gh — Representatives . oes a New York 
ipal Cities 





N°-BeM BEARINGS 
BETTER BEARINGS 














N-B-M GRIDDED BEARINGS 
WITHSTAND 
CRITICAL FIRING LOADS 


EXAMPLE: 


' These stress-defying bearings set new perform- 


ance records in heavy-duty diesel engine service 
—operating in connecting rods under loads of 
over 3,500 p.s.i. projected area. 


REASON: 


N-B-M Gridded Bearings combine the 
seizure resistance and embedability of 

Silver Babbitt with the fatigue strength 

and conformability of centrifugally cast 

lead bronze. They are “self-healing”: in case of 
overstress, melted babbitt flows over the critical 
area to prevent damage to shaft or bearing. 


Our exclusive new manufacturing process makes them 
available at “mass-production” savings so you can use 
them freely. May we send complete engineering data? 


NATIONAL BEARING DIVISION 


ST.LOUIS > NEW YORK 


PLANTS IN: ST. LOUIS, MO. © PITTSBURGH, PA. © MEADVILLE, PA. © JERSEY CITY, W. J. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. © CHICAGO, ILL. 


242 


Macsine Desicn—November, 1947 











SRLS Sie ea 
* LENA REL EL LEEDS LEE DLAONE LT: 
eS 





FIELPFUL LITERATURE 


FOR 


62. Aluminum Lighting Fixtures 

Reynolds Metals Co.—12-page illustrated 
catalog No. Y-723 presents information on the 
characteristics of aluminum such as high re- 
flectivity, immunity to rust, high ratio of 
strength to weight, workability and high ther- 
mal and electrical conductivity when applied 
to lighting fixtures. Many types of lighting sys- 
tems are shown, 


63. Copper Alloy Specifications 

American Brass Co.—28-page “Copper and 
Copper Alloy Specifications Index” devotes one 
section to parts lists of generally used alloys 
together with applicable specifications, and an- 
other section lists specifications in numerical 
order with brief description of material as to 
grade, type, temper, anneal, etc. 


64. Electrical Regulation 

Westinghouse Electric Corp.—36-page ilflus- 
trated booklet No. B-3649 presents Rototrol, 
tells what it does and how it works. Used 
for regulating voltage, speed, current, power, 
torque, power factor and position, and pro- 
viding stability control and current limiting, 
Rototrol is applicable in wide range of indus- 
tries. Theory, design and operating principles 
are covered. 


65. Gasoline Engines 

D. W. Onan & Sons Inc.—Two illustrated 
data sheets cover general specifications and 
special accessories of model CK gasoline en- 
gines. Data sheet No. 706C describes model 
CK-MS 10-horsepower unit which is four-cycle, 
air cooled engine weighing only 97 pounds, 
- and data sheet No. Al86 describes models 
BH-S 5%-horsepower unit and COM-1B 3%- 
horsepower unit. Manual and electric starting 
information is included. 


66. Electrical Connectors 

Scintilla Magneto Div., Bendix Aviation 
Corp.—4-page illustrated folder ‘‘Bendix-Scin- 
tilla Bus-K-Nect’’ reveals information on elec- 
trical connector designed to speed battery 
changes and reduce fire hazard. Unit consists 
of junction box which accommodates three 
terminals in compact arrangement. 


67. Air Control Valve 

Knox Industries, Inc. — 4-page illustrated 
folder ‘‘Air-Miser’’ describes four-way by-pass 
air valve intended for use with double acting 
air cylinders. Valve is of disk type, self- 
sealing, easy to operate and fast acting. By- 
pass port in bronze disk allows half of com- 
pressed air used in power stroke of double act- 
ing air cylinder to be used to return piston to 
starting position. 


68. Mercury Lamps 

General Electric Co.—8-page illustrated 
folder No. Y-729 describes mercury lamps for 
industrial lighting in medium and high-bay 
interiors. Advantages include low operating and 
maintenance costs, fewer lamps required per 
installation and light values that blend well 
with daylight and other light sources. Typical 
installations are shown and physical and elec- 
trical specifications of 400 and 3000-watt lamps 
are given. 
69. Steel Plate 

Jos. T. Ryerson & Son, Inc.—8-page illus- 
trated bulletin describes special type of high- 
manganese high-sulphur analysis steel plate 
developed especially for applications involving 
machining such as production of rubber molds, 
machine parts, die bases, jigs, fixtures, etc. 
Analyses, physical properties and machining ad- 
vantages are described and data on welding 
and properties developed by case carburizing 
are covered. 


s 

70. Adjustable V-Belts 

Manheim Mfg. & Belting Co.—Illustrated 
catalog on Veelos V-belts describes features 
and construction details of adjustable V-belts 
and illustrates how to couple and uncouple, 
measure and install them. Engineering data 
and 13 pages of application photos cover in- 
stallations in wide variety of industries. 


DESIGN 


71. Metal Hose & Couplings 


Flexpansion Corp.—4-page illustrated folder 
briefly describes fiexible metal hose assemblies 
and series of couplings. Numerous types are 
shown in cross-section views and features of 
each are outlined. 


s 

72. Leather Belting 

J. E. Rhoads & Sons—23-page illustrated da- 
ta book presents information about Tannate 
leather belting for Rockwood short center, 
pivoted motor base drives. Engineering data 
for design and installation are presented and 
worksheet of typical layout is given. 


73. Industrial Controls 

Photoswitch Inc.—4-page illustrated buile- 
tin No. 504 describes line of photoelectric con- 
trols, electronic timers and pilot relays, level 
controls, smoke controls and registration con- 
trols. Operation and applications of equip- 
ment are outlined. 


a 

74. Ball Bearings 

Marlin-Rockwell Corp. — 6-page illustrated 
vest-pocket size folder No. 1526 charts bore, 
outside diameter, width, radius and ball size 
of type MRC 200-SZZ light series and type 
MRC 300-SZZ medium series synthetic-seal 
ball bearings. Seal retains lubricant and ex- 
cludes dirt, grit and moisture. 


FOR MORE 


EXECUTIVES 


75. Over-Running Clutch 


Gear Grinding Machine Co.—4-page illus- 
trated bulletin describes Formsprag full com- 
plement over-running clutch which permits 
maximum torque capacity for size and weight 
of unit. Applications include use on multiple 
speed drives in which unit cuts off low speed 
automatically when high speed cuts in. On 
dual drives or where stand-in power unit is 
employed, unit permits use of either power 
drive or both together. 


76. Castings & Patterns 


Wellman Bronze & Aluminum Co.—16-page 
illustrated revised catalog No. 47 presents fea- 
tures of nonferrous castings and patterns. 
Technical tables cover relative weights of 
structural metals; physical and mechanical 
properties of cast metal; chemical compositions 
and mechanical properties of magnesium, alu- 
minum and copper-base alloys and Ampco met- 
al, and other data. 


77. Valves 


Hanna Engineering Works—8-page illustrated 
bulletin No. 235 gives specifications and op- 
erating data on all Hanna valves. Line con- 
sists of foot and hand-operated valves for air 
and hydraulic lines, and speed control valves 
for use with air and hydraulic cylinders. 


INFORMATION 


on developments in “New Parts” and “Engineering Department” 


sections—or if “Helpful Literature” 


is desired—circle correspond- 


ing numbers on either card below. 
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78. Industrial Lighting 
Vimco Mfg. Co.—4-page illustrated folder 
No. 74 describes six standard models and pre- 
sents price list of line of general machine 
lights for localized incandescent high-intensity 
lighting applications. 


79. Forgings 

Jos. Dysun « Sons, Inc.—6-page illustrated 
bulletin ‘‘There Is No Substitute For Quality’’ 
deals with line of forged nuts 3 inches and 
larger, flat die forgings from 10 to 14,000 
pounds and hydraulic pressed forgings made 
to close tolerances. 


s 

80. Synthetic Rubber 

Acadia Synthetic Products Div., Western Felt 
Works—32-page illustrated catalog ‘‘Synthetic 
Rubber Data’’ presents results of laboratory 
evaluation of synthetic rubber polymer com- 
pounds after they have been exposed to various 
oils, fuels and solvents. Molded items, ex- 
truded shapes, sheets, roll goods and die-cut 
parts are all illustrated and discussed. 


81. Clutches 

Mercury Clutch Corp.—20-page illustrated 
catalog ‘‘Mercury Clutches’’ is compilation of 
four bulletins which deal with starting and ac- 
celerating high inertia loads by means of 
small mercury clutches. Mercury in inner ring 
of gland has high inertia and low viscosity to 
delay acceleration so that friction members 
are not engaged for about 1% seconds. 


82. Gears 

Illinois Gear & Machine Co.—64-page illus- 
trated catalog No. 39 presents information and 
lists prices, types and sizes of gears for vari- 
ous industrial applications. Items covered 
include Bakelite spur pinions, bevel gears, 
bevel and miter gears, Fabroil spur pinions, 
helical gears, spiral gears, sprockets, spur 
gears, etc. 


. 

83. Stainless Steel 

Washington Steel Corp.—4-page illustrated 
folder ‘‘Designs of the Future’’ describes four 
types of MicroRold stainless steel sheet and 
strip material. Analysis and average physical 
properties of each type are given and informa- 
tion relative to temper and finisa are included. 
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84. Resistance Seam Welding 

Taylor-Wigfield Corp. — 16-page illustrated 
bulletin No. SP-7 deals with resistance seam 
welding of low carbon and stainless steels. 
Methods utilizing both continuous and inter- 
rupted current are covered. Preparation of 
parts, electrode drives and time element in- 
volved are discussed. 


85. Instrument Knobs & Dials 

Kurz-Kasch, Inc.—12-page illustrated catalog 
No. 103A deals with stocked line of plastic 
radio and instrument knobs and control balls 
and manufacturing facilities available to pro- 
duce molded plastic controls to any specifica- 
tion. Various styled knobs are shown. 


. . 

86. Refrigeration Units 

Refrigeration Div., Bowser, Inc.—50-page il- 
lustrated loose leaf type catalog ‘Industrial 
Temperature, Altitude and Humidity Units’’ is 
compilation of bulletins Nos. 1 through 10 
dealing with high and low temperature proc- 
essing and testing equipment. Engineering 
service available is covered also. 


s 
87. Magnetic Plugs 
Lisle Corp.—21-page illustrated loose-leaf 
type brochure entitled ‘‘Lisle Magnetic Plugs’’ 
explains protection of bearings, gears and 
other moving parts against excessive wear of- 
fered by these plugs. What they are, how 
they function and numerous typical applica- 
tions are described. 


. 

88. Gasoline Engines 

Uebelhoer Bros., Inc. — 4-page illustrated 
folder ‘‘Ultimotor’’ outlines advantages of use 
and mechanical specifications of model U-100, 
2.4-horsepower, four-cycle Ultimotor gasoline 
engines designed for powering saws, pumps, 
hoists, conveyors, compressors, tractors, gener- 
ating plants, etc. 


. 

89. Marking Tools 

M. E. Cunningham Co.—8-page illustrated 
bulletin No. J-547 features line of safety 
marking and stamping tools for all industrial 
purposes . Tools are made of Mecco alloy steel 
which eliminates mushrooming and spalling 
and minimizes accidents caused by flying chips. 
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90. Protective Coatings 

American Chemical Paint Co.—8-page illus- 
trated technical service data sheet No. P-100- 
21 is reference list of rustproofing chemicals, 
protective coatings, metal cleaning chemicals 
and inhibitors. Metal and process index pro- 
vides quick reference to recommended chem- 
icals for all types of processing. 


. - 

91. Die Castings 

Doehler-Jarvis Corp. — 32-page illustrated 
brochure entitled ‘‘Successful Die Castings’’ 
describes skill, experience and manufacturing 
facilities for producing die castings to order 
in five strategically located plants. Facilities, 
names of personnel and other information are 
given, 


92. Relays 

Phillips Control Corp.—12-page illustrated 
catalog No. 7 presents data on nine types of 
Phil-trol relays as well as on accessories and 
contact assemblies. Relays are particularly 
suited for electronic and industrial control, 
signal and traffic control, radio, communica- 
tions, aircraft and similar uses. 


93. Steel 

Allegheny Ludlum Steel Corp.—62-page in- 
dexed stock list of tool and high speed steels 
indicates types, shapes and sizes available 
and tells at which of eighteen warehouses ma- 
terial is stocked. Listings are shown in 
quickly located chart form for convenience of 
users. 


94. Metal Tubing & Couplings 

International Metal Hose Co.—4-page iuus- 
trated folder ‘‘Flexible Metal Tubing... and 
Couplings’’ gives inside and outside diameters, 
weight per 100 feet and bending radius of 
types B, BB and C flexible metal tubing. It is 
available in galvanized steel, brass, stainless 
steel and aluminum. 


95. Precision Groundparts 

Jerpbak Bayless Co.—-4-page illustrated fold- 
er ‘Precision Ground’’ presents information of 
line of worms, lead screws, thread ground 
preducts and wheel crushing folls. Manu- 


facturing facilities available for production of 
miscellaneous thread ground parts etc. are 
covered. 


96. Hydraulic Pumps 


Denisou Engineering Co.—4-page illustrated 
folder No. 126 outlines features and operating 
data on three available sizes of 3500 series 
HydrOILic pumps which combine high pres- 
sure with high volume delivery. Typical per- 
formance chart of pumps is presented and en- 
gineering information and adaptability are dis- 
cussed. 


97. Oil Heaters 

Ross Heater « Mig. Co.—16-page illustrated 
bulletin No. 3624-A presents information on 
line of type O straight tube heaters or pre- 
heaters and type TS tank suction heaters de- 
signed for heating fuel oils and similar viscous 
liquids, and heavy fuel oils and tar respec- 
tively. 


s 

98. Tracing Vellum 

Craftint Mig. Co.—6-page illustrated vest- 
pocket size folder ‘‘Quick as a Wink’’ presents 
information on two types of Doubletone trac- 
ing vellum. Upon application of special de- 
veloper, lines or cross hatching processed in 
paper are brought out. One type of vellum 
can be used for preparation of tracings to be 
reproduced by direct contact printing and the 
other for tracings to be reproduced by photo- 
graphic methods. 


. s 

99. Automatic Lubrication System 

Bijur Lubricating Corp.—12-page illustrated 
bulletin No. 4A describes automatic metered 
lubrication distribution system in which pump 
feeds definite volume of oil into lubrication 
system where meter units apportion oil-feed to 
individual bearings. Planning and applying 
system to typical machines are covered, and 
system fittings and installation details are de- 
scribed. 


7 

100. Blueprinting Machine 

Paragon-Revolute Corp.—6-page illustrated 
folder No. 447 presents operating data and 
specifications of model M4 automatic blue- 
printing machine which is capable of high 
speed production of blueprints, whiteprints, 
vandyke prints and blueline prints. Feeding, 
chemical application, washing, temperature 
control and paper tension features are covered. 
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At sound-proof “listening posts” such as this, Federal in- 
spectors bend an alert ear to the quiet-running qualities of 
every ball bearing that comes off the production line. . 

After all dimensions and tolerances are checked, every 
bearing is tested for quiet operation on a noiseless motor. 
Only bearings passing Federal’s rigid standards for quiet- 
ness are given final approval. 

So it goes through over 100 individual manufacturing, 
inspection and cleaning operations—with every fourth op- 
erator an inspector. For Federal Bearings must be quiet- 
running and friction-free in their performance. And that 
means they can’t be either too tight or too loose, that the 


ball track is ground to a chatter-free finish and just the 


right radius. Bores are cylindrical, not tapered or bell- 
mouthed and the sides of -the rings are parallel to each 
other and the ball track. 

Does your application call for higher speeds, heavier 
loads,- power saving? Then you'll want to know more about 
Federal Bearings. Our Catalog “K” describes the complete 
line. Send for it today. 


THE FEDERAL BEARINGS CO., INC. » POUGHKEEPSIE, NEW YORK 


Makers of Fine Ball Boaringa 
REPRESENTATIVES LOCATED AT 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Bivd.—3é6 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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@ ALBANY, NEW YORK 
Anti-Corrosive Metal Products Co., Inc. 
Castleton 2511 

@ ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
Walnut 3525 
Branch Office of 

The Carpenter Steel Company 
Alloy Tube Division—41 Exchange Place 
® BALTIMORE, MARYLAND 
Horace T. Potts Co.—Mulberry 8260 

@ BEAUMONT, TEXAS 
Standard Brass & Mfg. Co. 
Beaumont 1129 

@ BOSTON, MASSACHUSETTS 
Brown-Wales Co.—Liberty 6100 

@ BUFFALO, NEW YORK 
Service Steel Co.— Delaware 8900 

@ CHICAGO, ILLINOIS 
C. A. Roberts Co.—Haymarket 6330 
Branch Office of 

The Carpenter Steel Company 
Alloy Tube Division—Central 3506 

@ CINCINNATI, OHIO 

Service Steel Co.— Wabash 2750 

CLEVELAND, OHIO 

Cleveland Tool & Supply Co. 

Cherry 2510 

@ DALLAS, TEXAS 
Standard Brass & Mfg. Co. 
Winnfield 6632 

@ DETROIT, MICHIGAN 
Service Steel Co.—Randolph 9350 

@ ELIZABETH, NEW JERSEY 
Schnitzer Alloy Products Co. 
Elizabeth 2-2090 
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- FOR FAST DELIVERY 


of Stainless Pipe and Tubing 
Call Your Carpenter Distributor! 


@ HOUSTON, TEXAS 
Standard Brass & Mfg. Co.—Preston 1123 
Branch Office of 
The Carpenter Steel Company 
Alloy Tube Division—Fairfax 0268 


e@ INDIANAPOLIS, INDIANA 
C. A. Roberts Co.—Market 8455 


@ KINGSPORT, TENNESSEE 
Slip-Not Belting Co.—Kingsport 5128 


@ LOS ANGELES, CALIFORNIA 
Electric Steel Foundry Co.—Lucas 7251 


@ NEW ORLEANS, LOUISIANA 
Standard Brass & Mfg. Co. 
Audubon 3344 


@ NEW YORK, NEW YORK 
Peter A. Frasse & Co., Inc. 
Walker 5-2200 


@ PHILADELPHIA, PENNSYLVANIA 
Horace T. Potts Co.—Nebraska 4-8870 


@ PITTSBURGH, PENNSYLVANIA 
Chandler-Boyd Co.—Hemlock 1860 





PORT ARTHUR, TEXAS 
Standard Brass & Mfg. Co. 
Port Arthur 9377 
PORTLAND, OREGON 
Electric Steel Foundry Co.—Atwater 2141 
ST. LOUIS, MISSOURI 
C. A. Roberts Co.—Chestnut 7070 
Branch Office of 

The Carpenter Steel Company 

Alloy Tube Division—Franklin 0905 
SAN FRANCISCO, CALIFORNIA 
Electric Steel Foundry Co.—Douglas 8346 
Branch Office of 

The Carpenter Steel Company 

Alloy Tube Division—Yukon 6-3690 
SEATTLE, WASHINGTON 
Electric Steel Foundry Co.—Elliott 4161 
TULSA, OKLAHOMA 
C. A. Roberts Co.—Tulsa 2-8659 
UNION, NEW JERSEY 
Plant and Offices of 

The Carpenter Steel Company 

Alloy Tube Division—Unionville 2-7232 


THE CARPENTER STEEL COMPANY - Alloy Tube Division 


115 Springfield Road 


Union, New Jersey 
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BUT IT'S BETTER 
TO USE YOUR HEAD 


Appliance manufacturers know that 
Delco motors are an intelligent choice 
to “turn a shaft” in their products. Delco 
motor dependability has been proved 
over the years on leading makes of re- 
frigerators, washers, ironers, stokers, 
oil burners, air conditioners and other 
appliances. 


This fine performance record has won 
the complete confidence of appliance 
- users and appliance dealers. The name 
“DELCO” on a motor assures them of 
sound engineering, quality materials, 
honest craftsmanship. 


For a compact “power package” that 
meets specific requirements of torque 
and duty, you can’t beat Delco motors. 
They are built in sizes from % h.p. to 
50 h.p. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 
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\ 
THIS STEEL FERRULE 


ON FERULOK FLARELESS FITTINGS 





“CUTS THIS SHOULDER IN THE TUBE 








The shoulder provides a permanent leakproof seal 


—and the ferrule does the complete job; you won’t 
need any special tools. 

When the nut is first pulled up, this controlled 
cut on the outside of the tube wall is formed once 
and for all—regardless of draw marks or surface 
scratches on the tubing. The ferrule locks into 
position and stays there, even through repeated 
reassembly. 

For heavy wall or hard tubing, the new 
PARKER Ferulok fitting is the last word in an 
easy-to-assemble, vibration-proof, pressure-tight 


joint. Write for bulletin A57. 


THE PARKER APPLIANCE COMPANY 


17325 Euclid Avenue - Cleveland 12, Ohio 
Offices: New York, Chicago, Los Angeles, Dallas, Atlanta 
Distributors in Principal Cities 


arker 


TUBE FITTINGS * VALVES 











FREE FLOW=— 


a comparison 














OLD METHOD— Each connection 
threaded—requires numerous fittings— 
system not flexible or easy to install and 
service. Connections not smooth inside— 
pockets obstruct flow. 

















MODERN METHOD — Bendable tub- 
ing needs fewer fittings—no “threading 
on the job” —system light and compact— 
easy to install or service—no internal 
pockets or obstructions to free flow. 
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'STANDARD” 


METAL TUBING FROM 


a goorer 


Fine small metal tubing is considered by some a specialty—but at Superior Tube 
it is our only business. 


+s ae 
an cot” ae 
% 


s* 


ao 










Superior has developed and standardized on a production technique, rather than 
on arbitrary physical dimensions. Every order is made to your specifications. You 
are not limited to “stock” wall thickness, O.D. or I.D. dimensions, and any one 
of three tempers will meet practically any requirement you may have. 


STANDARD PRODUCTION MEANS... - 








1. Close dimensional tolerances in large or small produc- 
tion quantities to your precise specification. 


2. Consistent high quality—bright, smooth surface finish 
inside and out; uniform structure; proper temper. 


3. Wide choice of analyses available in full size range 
(5%”" O.D. max.) Stainless Steels, Carbon Steels, Nickel 
and Nickel Alloys, Beryllium Copper, etc. 


4. Desired “Workability” Properties to meet your needs 
for bending, flaring, cutting, slitting, machining, etc. 


5. Laboratory facilities which go far beyond raw material 
and production control. Advice from the Superior 
lab is welcomed by many customers. 


. ‘Use Service” from our engineering department often 
eids in proper selection based on past experience in 
cur records, 


7. Both Seamless and WELDRAWN* (welded and drawn) 
tubing available in many metals. 


8. Selected Distributors in every major industrial area. 


Write today for a copy of Bulletin 31 


SUPERIOR TUBING IS AS GOOD AS ITS NAME—TO YOUR SPECIFICATIONS 


*Reg. U. S. Trade Mark 





¢ in 
gicor® we 





qHet 





MACHINE Desicn—November, 1947 





"gh 


PACIFIC TUBE COMPANY, 5710 Smithway Street, 
Los Angeles “22, California « ANgeles 2-2151 














SUPERIOR TUBE COMPANY 
2010 Germantown Ave., Norristown, Pennsylvania 
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Short, rig 
l a 2-inch diameter main an 
mA: 154-inch diameter Fr 

ings.-- pressure lubrication 

axial-flow cooling fan --- aluminum con- 
giving 4-to-1 cooling advantage over 
fits 


15” x 19” x 18” space. Designed to 


struction 
cast iron.- 
neatly into 


agriculture and ot 
sands in use today--- 
... prompt delivery: 
Also has: Built-in precision governor. -- downdraft concentric 
carburetor for wide-angle © on... oil path air cleaner - > 
_, . oil pressure gavge--- crankcase fumes exhausted 

to carburetor - - - hermeti ‘sealed magneto ignition coil wit! 
easy-to-get-at breaker points, 2-qt. oil capacity. 

ONAN ELECTRIC pLANTS—A.C.—350 to 35,000 watts in standard 
voltages and frequencies; C.—600 to 10,000 watts, 115 and 230 

volts. Battery chargers—500 to 3,500 watts, 6 to 115 volts. 

ONAN AIR-COOLED ENG NES—CK: 2-cylinder opposed, 10 h.p.3 

BH: 2-cylinder opposed, 5.5 h.p.; 1B: 1-cylinder, 2.5 h.p. 


Starting 


Built-in electric push-button or 
automatic starting is optionali[ ) 
sions. 


adds little to overall dimen Ee 


WRITE FOR COMPLETE SPECIFICATIONS 
p. W. ONAN a SONS INC. 


4342 Royalston Ave: 
Minneapolis 5. Mine: 









ONAN 24(/“ENGINES 
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American 
Heavy-Duty 


Roller Bearings 

























—— especially for “tough 
going’, AMERICANS have what 


it takes to render smooth, de- 


er service in heavy ind 

ean applications. iinsie vat 
-_ built, longer lasting, tai 
will minimize your anti-friction 


a 
earing problems. Our technical 





staff wi ; 

AMERICAN will assist you in selectin 
“tg: the ri . 
right bearings for your 


needs. Write. 


AMERICAN 


ROLLER BEARING CO. 





Pacific Coest iJ ° 
Collf 


Ma 
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Custom-Engineered Transformers? 





MORE THAN 30,000 DIFFERENT DESIGNS of 
transformers have been engineered and built by the 
Transformer Department of Raytheon. The units 
illustrated are a small selection from the range of 
types and capacities produced. 

All transformers for the famous SG and SO Radar 
equipment . . . employed under a variety of service 
conditions in all parts of the world . . . were designed 
and built by Raytheon. Many thousands of other 
transformers have also been designed and built to 
government specifications for military service. 

Raytheon employs a large engineering staff, 
maintains a model shop for producing sample units, 
and is building custom-engineered magnetic com- 
ponents to meet the specific service requirements of 
large and small manufacturers of electrical and elec- 
tronic apparatus. 

Your inquiry is invited. Detailed information 


on your requirements will receive the prompt 
attention of our transformer engineers. 


Address Dept. 4750-B 
















Excellence tn EClechontcs 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 
WALTHAM 54, MASSACHUSETTS 
Industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 
Sales Offices: Atlanta, Boston, Chicago, 

Cleveland, “New York 
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JANETTE Offers the Manufacturer 


d machines a large variety © 


of slow spect of EITHER MOTORIZED 


sizes and ty 


speed reducers. They 
o —— povtine in pe DAN - 
coll constructed, with ample sized 9¢2'5, 
Sratts bearings and bases to insure many 
years of trouble free service. | a 
SPEED REDUCERS provide a practical, simple 


belts, pulleys or exposed gearing. 


hich are 

‘ld their own motors W 
JANETTE fonioned for driving speed racecar 
en 4 the large variety of reducers ava , 


there is a size and type for almost any commercia 
application. 
ASK FOR CATALOG 22-27 















90 to 71/2 HP. © 
RPM. | oy 


08 to 450 


so 









Janette Manufacturing Company 


556 W. Monroe St Chicago 6, IL. 
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©® AHLBERG — 
BALL BEARINGS 


BALL RACEWAYS 
ARE GENERATED 
TO TRUE GEO- 
METRIC CURVA- 
TURES. 























BORE AND. QUT- 
SIDE DIMEN- 
SIONS ARE HELD 
TO EXTREMELY 
CLOSE TOLER- 
ANCES. 


BALLS ARE AC- 
CURATE IN 
SPHERICITY TO 
FACES 25 MILLIONTHS. 
ARE 


PARALLEL. 


“\ BALLS ARE IN 
MATCHED SETS 
/ ACCURATE TO 


RACEWAYS ARE 25 MILLIONTHS. 


POLISHED FOR 
SMOOTHNESS 
AND QUIET PER- 
FORMANCE. 


RETAINERS ARE 
STEEL... BRONZE 
AVAILABLE FOR 
HEAVY DUTY. 


Ahlberg Ball Bearings 
are precision assemblies of these 
quality components, engineered 
and manufactured for top perform- 
ance. Ahlberg Bearing Com- 
pany, 3017 West 47th Street, 


Chicago 32, Illinois. 


Ahlberg? 


BALL BEARINGS + ROLLER BEARINGS » PILLOW BLOCKS 
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HILLIARD CLUTCHES AND COUPLINGS 
ARE EXCELLENT FOR ALL CLASSES OF MACHINERY 





oe WRITE TO 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request. 
Featuring our complete line of Indus- 
trial Clutches and Couplings — Over- 
Running — Single Revolution —Friction 
—Centrifugal—Overload Release---Slip. 


THE HILLIARD COroorclion 


103 W. Fourth St Elmira, N.Y 


MANUFACT CLUTCHES 
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Read What Mr. Burt Sheehan, Plant Engineer of 


the Preservative Paint Co., Seattle, Washington, 
says about their Roper Installation. 


@® “Our product, Plastic Leak-Tite, is a heavy roof putty for 
stopping leaks on asphalt roofs and around flashings @ Con- 
tainers were previously filled by hand with a putty knife and 
scoop. ® With the Roper Pump installation we now fill in one 
hour the same number of containers that were formerly filled 
in six hours. @ In addition to the saving of time, the operation 


is very much cleaner and neater.” 


SOLVING ONE OF THOSE “IMPOSSIBLE” JOBS! 


Another example of Roper engineering solving one of those 
so-called “impossible” jobs . . . transferring a heavy viscous 


roofing compound at a maximum speed of 16 g.p.m. 


The Roper Pump is mounted with a 3 h.p. motor, backgearing 
and 4-speed transmission on an Air Corps bomb truck so as to 
facilitate moving the equipment from one batch mixer to another. 


Let Roper engineering help solve your pumping problems! 


Send for Bulletin Get all of the facts on the Roper line. There 
is a model and size for nearly every industrial requirement. Capacities from 
% to 300 g.p.m.; pressures up to 1000 p.s.i. 








GEO. D. ROPER CORP. 
250 Blackhawk Park Ave. 
ROCKFORD, ILLINOIS 
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This Welco motor 
wears Gogeles 


Heavy dust and abrasive grit call for gog- 
gles and masks to protect the humans who 
work on them. The vital parts of an electric 
motor require protection too. This special 
Welco Torque Motor is enclosed and fan 
cooled. It can be used in heavy concentra- 
tions of dust, such as are often present in 


foundries, textile and chemical industries. 


This is just one example of Welco special 
motor engineering. Wherever the power 
job or the conditions are tougher than or- 
dinary, call on Welco. We go to work 


where standard motors leave off. 


B. A. WESCHE ELECTRIC CO. 
1622-19 VINE ST. CINCINNATI 10, OHIO 
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Here is the reason you get Allis-Chalmers Power Units at 
a lower cost . . . they are mass-produced — along with 
engines by the thousands for tough tractor service. The 
user enjoys the savings . , . as well as inter-changeability 
of parts, and the other advantages of mass production. 


a 


Low costs, plus “tractor-service” stamina, help build 
product acceptance and good will. Investigate rugged, 
high-torque A-C Engines-for your products. Accessories 
to fit application. Choice of fuel. Our power engineers 
will gladly help select the correct unit for your needs. 








POWER “= B-15........4Cyl., 24 Max. B.HP. at 1500 R.P.M. 
ModelW-25.........4 Cyl., 31.5 Max. B.HP. at 1300 R.P.M. ‘ 
UNITS — Medel u-404 cyl., 45 Max. B.HP. at 1200 R.P.M. 
Model E-60.......4 Cyl., 74 Max. B.HP. at 1050 R.P.M. TRACTOR DIVISION © RETL UATE Ee oa 
Five Sizes = model 1-90......6 Cyi., 110 Max. B.HP. at 1050 R.P.M. er ae oe ati 




















Diagram shows double-acting air 
cylinder operated by Valvair 4-way 
solenoid valve, spring return. 


DEPENDABILITY — That's outstanding in Valvair 
performance. Solenoids are Stellite-welded to resist 
wear; do not mushroom. Standard Valvairs have oper- 
ated over 2,000,000 times at 100 lbs. with never a leak. 
Exclusive features. Patented basic design eliminates 
metal seats; non-corrosive (cast bronze body, stainless 
steel parts); full pipe area used with minimum drop. 
2-way, 3-way, 4-way types. Get full details and prices. 
Ask for Bulletin “AD” 


VALVAIR CORPORATION + 454 Morgan Avenue, Akron 11, Ohio 
2 
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” LONG ON SERVICE 

«+. SHORT ON 
CcOsT 






It Pays to Specify TUTHILL Model C - 
| for General Purpose Pumps 


Low in first cost and engineered for long service with 
negligible maintenance, Tuthill Model C pumps are 
outstanding in general service on non-corrosive liquids. 
Compact and built for rugged service, these internal- 
gear rotary pumps operate efficiently in either rotation. 
Capacities from 1 to 200 g.p.m. at pressures up to 100 
p-s.i. Direct drive, belt drive, V-belt units and st irped 
models available. Write for Model C bulletin. 


TUTHILL PUMP COMPANY 


939 East 95th Stree 


Chicago 19 Illinois 
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FOR 
who i ight FAST 

is mi 
pleased shout ACCURATE 


the fact that | BALANCING 
his | 


SCREW ¢ VIBRATION is the single factor which, more 
than any other, adversely affects the speed, long 
MACHINE life, safety, efficiency and quieter operation of to- 
PRODUCTS day’s products. To guard against this vibration the 
HI-EFF Balancer provides rapid balancing with ac- 
are made curacy indicated by the following tolerances: 
FASTER Pieces weighing 500 pounds and up within 
and 2 oz. inches. (Special application. 
BETTER Pieces weighing 75 to 500 pounds within 
for 1 oz. inch. 
LESS Pieces of lighter weights to diminishing 


tolerances down to .02 oz. inch. 


by 


HI-EFF Balancing machines are available in 5 sizes 


: with work piece diameters up to 48 inches. These 

Ue SeA U T 0 M A T I C may be equipped. with HI-EFF Hand Weighin 
Mechanism (as shown) or HI-MAX Direct Read- 
oer es | ing Mechanism. Write for folder “Balance Your 
Screw Machine Products Product.” Taylor Manufacturing Co., 3090 W. 


Meinecke Ave., Milwaukee 10, Wis. 
AMHERSTOCHIO 
CHICAGO 


tects NEW YORK OF 
DETROIT PITTSBURGH 
eer ae i gem so MANUFACTURERS OF “HI-EFF’’ Hydraulic Dynamometers 


Static Balancing Machines—Sensitive Drilling Machines 
Macuine Desicn—November, 1947 255 























REGULATORS hold performance of pneu- 
matic equipment at the peak . . . deliver smooth, 


steady, power-packed air—easily adjusted and ac- 
curately controlled for best operation. 


Four Basic Points of Norgren Regulator superiority: 


(1) Fleating Diaphragm cushioned to insure flexibil- 
ity and long life. (2) Baffle Plate Action controls 
diaphragm, causing more decisive opening and clos- 
ing of valves and ports; prevents chatter and fluctua- 


tion. (3) Syphon Tube opens valve faster, permitting | 


larger volume of air to pass with less pressure drop 
than conventional regulators. (4) All parts precision 
machined, completely interchangeable and easily 
removed without dismantling or removing valve 
from air line. . 


Start right, use Norgren Regulators. Write for cata- 


log No. 400. C. A. Norgren Co., 222 Santa Fe | 


Drive, Denver 9, Colorado. 
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Maximum performance and dependability 
are two qualities that are absolutely essential 
in gears for any industrial purpose. 


All Cincinnati Spiral Bevel Gears are 
cut, tested, matched, lapped and marked 
in individual sets . . . to insure correct 
bearing location on teeth. 





For smooth, efficient operation at high 
speeds . . . specify Cincinnati Gears, 
Good Gears Only! 











THE CINCINNATI GEAR COMPANY 


‘'Gears Good Gears Only’' 
Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 








SPEED REDUCERS 
| tom sock 


A practical range 
of sizes, from 71/2 
to 1600 Ibs. 














Delivered as 
wanted. Special 
designs to order. 


Call us long distance. 


(gEberhardtDenver Co. 


GEARS AND SPEED REDUCERS 
1416 West Colfax Ave. Denver 4. Colorado Phone TAbor 7134 
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Sefore you specify 
ANY MOTOR, checé 


cece WALLEY 
ADVANTAGES 


“ Wide Adaptability—sizes 1 to 75 h. p. 





~ More Flexibility in power planning. 


~ Takes Unusual Power 
Loads 


Drip-Proof . . . 
Splash-Proof 


Economical 
Operation 


“~ Cool 


V BALL BEARING 








WALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. « St. Louis 8, Mo. 

















CHROME ALLOY 
STAINLESS STEEL 
BRONZE 

K-MONEL 
ALUMINUM 
CARBON STEEL 
PLASTICS 

GLASS 

DRILLED 

BALLS 





THE HARTFORD STEEL BALL CO. 
HARTFORD, CONN. 

NEWARK, WN. J. OFFICE EXPORT OFFICE: ‘NEW YORK CHICAGO OFFICE 

* MARKET 2-7169 PHONE: PENNSYLVANIA 6 - 2078 FRANKLIN 1977 
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Inspect and examine “Blue Devil” socket 
screws and you will find them a precision- 
made product. They meet dimension spec- 
itications in every detail ...threads are an 
accurate class 3 fit. 


Best materials are used in their manufac- 
ture. Special alloy steel, made to exacting 
specifications for size and content—scien- 
tific heat treatment by the latest methods. 
Best workm:znship—Every employee, every 
machine in the Safety Socket Screw Com- 
pany plant is geared to the manufacture of 
“Blue Devil” socket screw products exclu- 
sively. 

There is a “Blue Devil” socket screw for 
every application—there is a size for every 
requirement. 


Socket Head Cap Screws @ Socket Set Screws 
Socket Screw Keys @ Socket Head Stripper Bolts 
Socket Pipe Plugs 


SAFETY SOCKET SCREW COMPANY 
4442 N. Knox Avenue 
Chicago 30, Illinois 


Please send Free Catalog listing styles, sizes, prices and speci- 
fications of “Blue Devil” products. 
























<Simple ? 
THEN BRING ON 


: Your Toughest 
Diaphragm Need 


| Even in everyday applications, 
\ the extreme precision and dur- 
\ ability of Linear diaphragms 
assure better - than - everyday 
Oo operating efficiency. 














SSS 


























| | And if you’ re baffled by some 

special need, remember that 
Linear has developed designs 
| | of all types, from the most 
supersensitive to the most rug- 
ged — moulded of natural or 
I synthetic rubber compounds, 
either homogeneous or fabric 
reinforced. But always the most 
If vital things you get from Linear 
are skill—broad-scale facil‘ties 
—and persistence to succeed 
lL. for you. 
































Send us complete engineer- 
ing data and copies of your blue 
prints. Take advantage of Lin- 
ear Study and experience. You'll 
get recommendations for ma- 
terials and design that will 
prove themselves in your own 
rigid tests. Write to Linear, Inc., 
State Road and Levick Street, 
Philadelphia 35, Penna. 











Executive Offices and Factory 
STATE ROAD and LEVICK STREET—PHILADELPHIA 35, PENNA. 
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Made 
To Your 


Specifications 






—ALL TYPES 

—ALL MATERIALS 

—ALL SIZES from 4” 
to 36” O. D. 


Write for Bulletin on Gear 
Jobbing Service—Our Specialty for More 
Than 30 Years 







DETROIT BEVEL GEAR CO. 


8130 JOS. CAMPAU e DETROIT 11, MICH. 














7 SYNCHRONOUS 
Giclohm CAPACITOR TYPE 
MOTOR 


This new Cyclohm 29 Size has no equal as a syn- 
chronous, capacitor type motor for recording, tape 
pulling, facsimile work and other jobs which require 
.a quiet, smooth, vibrationless motor. Internal 

rotor slots permit a higher starting torque and a 
quieter performance. Substantial cap seats, turned 
in the frame and end caps, ensure perfect rigidity, 
accurate bearing alignment, uniform air gap, and a 
vibration-free motor. Supplied with either ball bear- 
ings or sleeve bearings — in ratings of 1/100, 1/75 
and 1/50 horsepower, 1800 r.p.m., 115 volts, 60 
cycles. Write for complete information. 


CYCLOHM MOTOR CORP. 
5-17 46th Road, Long Island City 1, N.Y. 


Macuine Desicn—November, 1947 
























ROCKFORD 






2 ~ Sas elt — 


SPRING = LOADED 


CLUTCHES 






* ROCKFORD Spring Loaded CLUTCHES are adjusted at 
the factory, to extreme accuracy, so that no further adjustment 


will be required during the life of the clutch facing. Any 
take-up that may become necessary is made at the pedal. 
This permanent adjustment feature saves servicing, promotes 


smooth engagement, and prevents grabbing and chattering. 
SEND FOR THIS HANDY BULLETIN . 
Shows typical installations of ROCKFORD CLUTCHES > 

and POWER TAKE-OFFS. Contains diagrams of unique R 


applications. Furnishes capacity tables, dimensions and ~ 
ad complete specifications. 





| Cokes @ le) coma minder: mot A 2E-3 Le), mrrren 
311 Catherine Street, Rockford, Illinois, U.S. A. 


en Oe ee 


CUSTOM MOLDED / 
PLASTICS | 


INJECTION + EXTRUSION 
edesigning + engineering 
emold-making « all finishing 


and assembly operations 


SEND US YOUR PRINTS 


lois 


Call MElrose 6500 y 4 


PLASTIC ENGINEERING, INC. 


8506 LAKE AVENUE 
CLEVELAND*?2*OHIO 
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FIFTEEN MINUTE 
SERVICING—-WITH. 


Uh, 


MECHANICS 
UNIVERSAL JOINTS 


Unique features of MECHANICS Roller Bearing UNI- 
VERSAL JOINTS make them unusually easy to install 
and service. The complete cross and bearing assembly 
can be removed simply by taking out the cap screws 
and separating the yoke ends slightly. No flanse is re- 
quired for drive connections. Accurately and durably 
built for long, heavy service, MECHANICS Roller 
Bearing UNIVERSAL JOINTS are inherently balanced 


| for smooth operation. 











Let our engineers show you how MECHANICS close- 
coupled Roller Bearing UNIVERSAL JOINTS conserve 


space and compensate for offset shafts, in your new 
and improved models. 


Our new catalog — showing the 


complete line of MECHANICS 
Roller Bearing UNIVERSAL 
JOINTS — will be sent to you, 


upon request. 





MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner. 9 











“why WESTERN FELT? 


«Pl Tell You Why...” 





It’s resilient — 
prevents the 
transmission of 
destructive vi- 
bration to deli- 
cate machinery 
by absorbing the 
shock. 
















It’s versatile—is widely 
used as gaskets, pads, wash- 
ers, weatherstripping, ther- 
macoustic insulation . . . in 
smallest precision instru- 
ments to massive engines. 








It’s firm—neither loses its 
shape nor frays .. . can be 
cut to tolerances measured 
by thousandths of an inch. 






Right! And don’t forget 
to mention that Western 
Felt has 47 years of expe- 
_ rience in the design and 












manufacture of superior 
felt shapes—that West- 
ern engineers are anxious 
to help you solve any 
probiem involving the 







possible use of felt. Write It’s long-lived—incorpo- 
oe 99 rates flexibility, compressi- 
Western today. bility, and resistance to 
water, age, heat, oil, alco- 






hel. sound. 
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JUST OFF 
THE PRESS 


If you use cotter pins, metal snap rings 
or wire retainers, here’s a new product 
that will do your job better and cheaper. 


Send for your copy 
of this bulletin today 


PLASTIC ano RUBBER 


eumummmmes Products, /nc. —_ 
BOX 431, DAYTON 1, OHIO 











DON’T CAST.... 
FABRICATE! 


Gain economy, strength by fabricating parts 
for modern products. Easy to change de- 
sign when necessary. Take advantage of 
our 66 years’ experience in accurately fab- 
ricating plate and sheet steel products of 
all sizes and shapes. Send blueprints for 
free estimate. 
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BUSHINGS 
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211 N. LAFLIN STREET, CHICAGO 7, ALLINOIS 











Standardize on WITTE Full-Diesel Units 
for ThriftyPowering of YOUR MACHINE! 


WITTE DIESEL ENGINES and 
DIESELECTRIC PLANTS 

Your choice of the right 
power unit for your machine @ 
is sure to add momentum to 
your sales and profits. The 
sooner you study WITTE power 
advantages the sooner you'll 
(7B see why WITTE’s concentration 

~ on small Diesel units has 


SS developed the ideal power 4 H.P. Witte 
©w.Ew. unit for you. Diesel Engine 














>"—"—— All WITTE Diesel Units Start 
and Operate on Inexpensive Diesel Fuel 


Long a “must” for export markets, Diesel power 
is right today for home markets too. Perhaps 
you are making such machines. as patch rollers, 
small pumping, welding or air compressor units. 
You'll find just the power unit you want 
in the complete WITTE Diesel line. Full 
Diesels, WITTE Diesel Engines and 
Dieselectric Plants start and operate on 
ordinary Diesel fuel oil. Need little care; 
occupy little room. Write today for de- 
scriptive literature and engineering recom- 
mendations. 


7.5 KVA 
Dieselectric Piant 
with Constant 
Voltage Generator 


WITTE ENGINE WORKS 


O STATES STE 
ATIOM SUBSIDIARY 











Civision > > Umire 
® as? MEER 8U a 


F sm ALL eSELS KANSAS 2 
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Your local Industrial Distributor 
has these locating pins for the diemaker’s work, 
—which also serve as perfect shafts for pins and pivots 


in various machine assemblies. 


Accurate to a limit of .0002” over basic size, with allow- 
able tolerance of plus or minus .0001”. Ground, polished 
surfaces, treated with rust- preventive. Heat-treated to 
an extremely hard exterior, with core of the right 
hardness to prevent “mushrooming” when driven into 
a tight hole. Tensile strength 240,000 to 250,000 p.s.i. 
Steeled to retain precision standards in tool and die 


work; special- analysis ALLENOY steel used exclusively. 


Write us for samples and 
dimensional data to indi- 
cate the wide range of uses 
for these TRU-GROUND 
Pins. Order from your Allen 


Distributor’s warehouse 





stock. 


THE ALLEN MFG. COMPANY 


CONNECTICUT, U.S. A. 





HARTFORD 2, 
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Built to TAKE IT 


















Reduce pressure as high 
as 2,500 pounds down to 
working pressures with an 
ALL BRONZE CASH 
ACME Type LS Pressure 
Reducing Valve. Nitralloy 
trim for longer service is 
standard. 

Pipe size §", 3", 3". 





Quality control at ADAMS 
pays you dividends! 









9 mu 
(\ STOCK--CATALOGUE-—SELL cASH-ACME Products, 


0. SS Complete data on this and other 
Q 7 CASH -ACME products is available 
[\ rs facturing ¢ in our NEW catalog No. D12. Me 
. aa OF 


6614 EAST WABASH AVE 


. . . M1 = li ; 
exact conformance with your specifications. is GZ DECATUR ILLINOIS 





In every stage of their manufacture, Adams 


precision-made gears are subjected to rigid 





inspections for quality control and to assure 


The inspections go on continuously in the | —_———— 


shop and in the modern Adams gear checking 
, | == 
department. This careful attention to detail | INE ENG, WES 
ie 
right down the line pays you dividends in two = 


ways—it means fewer rejects and it means f . 








Model BB 


better performance for your product. When 
& 2.5 to 4.3 hp. 





you need gears, call on Adams for high 
quality gears made exactly to your speci- | 
fications. THE ADAMS COMPANY, 1942 | 


Tower Street, Dubuque, Iowa. 


Model AB 
3 to 6 hp. 














Spur Gears Splined Shafts | s 

a, In Volume Production 

one and and ae Lead and Feed Screws 

orms and Worm ears Ground Tooth Gears Prompt Delivery 

Internal Gears Viet (spur and helical) 

Saunelinis a Toqth Geass - These 4-cycle, air-cooled gasoline engines are 

Hasiliane Gonesd Theesd Worms | thoroughly service-proved in many applications. 
Light weight, compact design, and wide power 

a = & & P & P 





range mean ready adaptability to many types of 
equipment and powering problems. Backed by 28 
years of engine building experience, including 
manufacture of the famous Kinner aircraft engines. 






The ADAMS Com 


lowa, U.S.A. 


ESTABLISHED 1883 








\___ ATL 


CORP 
635 W. COLORADO BLVD. * GLENDALE 4, CALIFORNIA 








FINE GEARS MADE TO 
YOUR SPECIFICATIONS 
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Want New Standards of Performance 
| and Service in YOUR Relays? 












TYPE 3QA 


The variable ‘‘built-in’’ features of all Phil-trol Relays makes it pos- 
sible for us to supply you with engineered units designed to ex- 
pressly meet your relay requirements. Adaptability of coil and con- 
tact arrangements means you receive the equivalent of ‘‘custom- 
built’’ relays—but at mass production prices. 

Various special features can be furnished to specifications, includ- 
ing Allegheny metal parts, special bearings, anti-vibration equip- 
ment, special insulation and impregnation. 

Phil-trol relays are engineered to the highest standards insuring 
top quality for life-long service and performance. Continuous re- 
search by Phillips’ engineers parallels our efforts to supply the 
widely expanding electrical and electronic market with the most 
efficient and dependable designs possible. 

It will pay you to investigate the Phil-trol line before your next 
relay order. e shall be glad to discuss your relay problems, no 
matter how small or large, with no obligation to you. 


PH | L-TRO L ACTUATO K S Actual pull tests show that Phil-trol 
Actuators develop greater power 

than ordinary solenoids of the solid frame type. Avcilable in five standard sizes or 
we'll design to your specifications. SEND FOR NEW BULLETIN. 











TYPE 27QA 





A NEW CATALOG 





completely describing 
TYPE 23QA : and illustrating the RELAYS, 
ww Phil-trol line of relays ACTUATORS, 
| 8 available without SOLENOIDS, 
obligation. Send for CONTACTORS, STARTING SWITCHES, FOCUS COILS, ION 
your copy today. TRAPS AND SPECIAL PROCESS CONTROL ASSEMBLIES 


PHILLIPS CONTROL CORPORATION . 612 N. Michigan Avenue, Chicago 11, Illinois 


PLANT: Joliet, Ill. © SALES OFFICES: New York, Boston, Philadelphia, Buffalo, Cleveland, Charlotte, St. Lovis, Kansas City, Los Angeles 














TRACING CLOTH 
FOR HARD PENCILS 









Size No. A180 for A Belts 
Size No. B214 for B Belts 


Flex V fasteners are made in two sizes for joining A and B 
V-belts of special open-end cross-woven fabric construction 
and on drives rated as light duty with a belt speed of not 
over 3000 feet per minute. The fasteners must not be used 
on heavy duty or high speed drives or for joining or repair- 
ing V-belts that were originally endless. 

Flex V fasteners are easy to apply with the special appli- 
cator tool. The separable hinge joint makes for quick re- 
placement of V-belts without dismantling shafting or machin- 
ery. Flex V fastened V-belts can also be run on V Flat Drives 
for there is no metal on the under side of the belt to contact 
the flat faced pulley. 

Folder No. V-12 gives complete details on this Flex V 
fastener with list prices, special tools and application infor- . 
mation, Your request will bring a copy. 


Order from your supply house 


FLEXIBLE STEEL LACING CO. 


4686 LEXINGTON ST., CHICAGO 44, ILLINOIS 











@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
ef the finest lines. It resists the effects 


ef time and wear, and does not become IMPERIAL PENCIL 


brittle or opaque. 
to eaten oe TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





ee ee 
a 
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Balls being 
ejected from 
normalizing 

furnaces during 

process of heat 
treating 


















SBrtNOEPENODENT. AND EX Gao sive 


Industry continually seeks to per- 





fect the performance of its products. 
That means that all parts must be 
brought up to higher and higher 
standards. It is especially important 
that the balls on which the bearings 
of industry run shall be of the highest 
standard of perfection. Strom Balls, 
in their unbelievably high qualities 
of finish, sphericity and precision— 


developed through exclusive concen- 
tration on making fine balls for 25 
years —hold first place in American 
industry. Strom Steel Ball Co., 1850 
So. 54th Avenue, Cicero 50, Illinois. 


trot] BALLS © Serve Industry 


METAL BALLL. MAWN UPAC TREE 








il eugaee 


Rotary Helical-Geared Pumps 


for General Use 


Brown & Sharpe 1S, 2S and 3S Rotary Geared Pumps 
with helical gears permit quiet operation at motor 
speeds. They are highly efficient for supplying coolant 
and lubricant, for circulating purposes and for low 
pressure hydraulic service. Pumps have renewable iron 
bearings -a mechanical seal to prevent leakage and 
eliminate gland adjustments — and come with or with- 
out integral relief valves. For complete in- 
formation and installation dimensions, write BS 
Brown & Sharpe Mfg. Co., Providence 1,R.I. ——— 


We urge buying through the Distributor 








‘BROWN & SHARPE 
PUMPS 








TERMINAL 
PANELS 


Our large variety of Terminals 
plus special equipment enable 
us to give unusual service on 5 
special Terminal Panels. Send j 


usa print or description of 
your requirements and we will 
promptly submit prices. Hun- 
dreds of standard Terminal 
Strips listed in Catalog No. 14. 
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OTHER FITTINGS 


FAIL IN SERVICE 
INSTALL 


FLODAR OPtube 


HERE'S WHY 


1. AHoy steel spring sleeve protects tube 
against breakage at the flare. 


WHEN 


~_ 









2. Special design of sleeve supports the 
tube for the life of the installation. 


3. Seals higher fluid pressures. 
4. Absorbs excessive vibration. 


5. Prevents sleeve from jamming within 
the nut. 


6. Provides self-alignment of tubes. 


. Recuces installation, maintenance and 
replacement costs. 


lf you have a fitting problem write for 
complete specifications and __ illustrated 
folder. 


Dealerships Still Available 


FLODAR CORPORATION 


331 Frankfort Ave. Cleveland, Ohio 























The New in Arc Welding 
«your guide to LOWER COSTS 


NEW EIGHTH EDITION “Procedure Handbook of Arc Welding” 
gives you the latest information on all phases of this fast-growing, 
process for lower costs and better products. 35 new procedures. 
22 new cost tables. 16 new subjects in Arc Welding design, tech- 
aique, application. 
Even if you have previous editions of the “Procedure Hand- 
book”, you cannot afford to be without the new, authoritative Eighth 
Edition. This 1312-page “‘bible of Arc Welding” outdates all pre- 
vious editions . . . affords you the assurance of reliable reference data 
at negligible cost. 






ONLY 
§ : Postpaid 
USA 


$2.00 elsewhere 


1312 pages...1647 illustrations. Size 6" x 9” x 134 


® Welding Methods & Equipment © Machine Design 
® Technique of Welding * Structural Design 
© Procedures, Speeds & Costs ° Applications 


© Weld Metal & Methods of Testing © Reference Data 
@ Weldability of Metals 






Order your Handbook today. 


Machine DESIGN 


Book Department + 1213 W. Third St., Cleveland 13, Ohio 
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Routing 
Slips 


MAKE MACHINE DESIGN AVAILABLE 
TO ADDITIONAL DESIGN ENGINEERS 


(Machine Desiett 


Kaope Yow interned O* 


Lioy, V-P- oha- 
B. @. MeniOr or Engr ine. 


@ Hundreds of engineering departments are 
using routing slips to make MACHINE DESIGN 
systematically available to their design engl- 
neers. 


If you would like a year’s supply send us the 
names and titles of readers in order of routing 
and we will prepare them and send them to 
you with our compliments, 


These convenient slips are gummed on the 
back so that they can readily be affixed to 
the front cover of MACHINE DESIGN when it 


arrives each month. 


For Your FREE Supply, Write: 


MACHINE DESICN 


Reader's Service Department 
PENTON BUILDING CLEVELAND 13, OHIO 
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. a patented device — 
for transmitting 
Jololod ako belo ks co} adsttoles aio}! 

/through fom dE-> oof i-) 
metal conduit 


PUSH-PULL GIVES REAL AID IN 
MACHINE DESIGN—NOW A PRACTICAL 
SOLUTION TO REMOTE CONTROL 


Tru-Lay Push-Pull introduces to machine designers an im- 
proved means of transmitting reciprocal movement— 
mechanically—through flexible metal conduit. It is 
precision-made, and not to be confused with ordinary 
“choi.e contro!” construction—music wire with coiled 
wire conduit. 






















DETROIT, MICH.—The TRU-LAay Push-Pull now offered 
was originally developed for aircraft controls and is 
extensively used on airplanes being made today. 

Push-Pull has many other varied applications—on 
motor vehicles, earth-moving equipment, moving and 
stationary machines of various kinds. 

Some controls require only a simple rod. Others 
require complicated electric, pneumatic or hydraulic 
systems. Between these two extremes lie hundreds of 
uses for Tru-LAy Push-Pull. A feature particularly 
liked by machine designers is the greater freedom our 
Push-Pulls allow in the placing of units or accessories. 

Read our booklet’ on Tru-Lay Push-Pulls. Then 
contact us for further information—our engineers will 
be glad to work with yours. If you have not yet re- 
ceived a copy of this booklet, just write to our 
Detroit Office. 


PN AUTOMOTIVE AND AIRCRAFT DIVISION 
fiat Boh AMERICAN CHAIN & CABLE 
We 


€ re) In Business for Your Safety 


6-235 General Motors Bldg., Detroit 2 
695 Bryant Street, San Francisco 7 » Bridgeport, Conn. 





, 

















74 Depeadate 
SOLENOID VALVE 





























An inexpensive, compactly built unit, 
suitable for all hydraulic systems, 
or fer the handling of any non- 
corrosive fluids. 


Specifications: 
® Two-way; normally closed. 
® Maximum working pressure, 

3000 P.S.I. 

Electrical requirements: 6, 12, 

24, or 36 volts D.C. 

® Low current consumption: 2.3 
amperes at 12 volts. 

® Positive locking of fluid in one 
direction. Free flow in the 
other direction. 

© %” NPT ports. 

@ Also available with 
flow rate regulation. 


integral 


Other Waterman Products: 
® Constant Flow Regulators 
® Variable Flow Regulators 
®@ Lo-Flo Fuses ®@ Selector Valves 














TOOTH FORM—PITCH 
DEPTH—CLEARANCE 
STRENGTH—PERFECT 
CUTTING—PRECISION 
GRINDING—CAREFUL 
CHECKING—ON 
TIME DELIVERY! 


® 
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CUT GEARS 
SPROCKETS © RACKS 


We're fully tooled for cutting Spur, 
Bevel, Mitre, Worm, Internal, Spiral, 
Angular and Helical Gears including 
Splines, Machine Racks, Roller and 
Silent Chain Sprockets. 






Make it a habit 
to send us your 
gear orders. 


INDUSTRIAL GEAR MFG. CO. 


4529 VAN BUREN STREET CHICAGO 24, ILLINOIS 
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: BRIGHT FINISH DROP FORGINGS 


YLT ILA HHT ATLL VINNY QO QW 


Le 


© Maximum Strength and Accuracy in Metal Parts 


wiser used for equipment parts and tools where 
strength and accuracy are essential, RITCO 
Bright Finish Drop Forgings save machine time. 
Smooth and flash-free, they are produced to your, 
blueprint in steel or non-ferrous metals, from % 
Ib. to 15 Ibs. Complete facilities available for 
finishing — machining, grinding and assem- 
bling. Estimates gladly submitted. 


RHODE ISLAND 
TOOL COMPANY 


148 West River St., P. O. Box 1516, 
Providence 7, R. I. 


Serving American Industry Since 1834 





Illustrated above is the Models AEH to AHH series of 4-cycle single ON YOUR MOST TROUBLESOME BEARING 


cylinder Wisconsin Air-Cooled Standard Engines, to which the fol- 


lowing specifications apply: e 
MODEL AEH AFH AGH AHH and be convinced 


Bore 3” y,” VAG 5,7 
Stroke 34%," % a4 i ’ He 


Cu. in. Displ : P ’ call P P 
Hp. vdieo rey 58.5 a3 The success of Moccasin Bushings’ efficiency lies in 


4-6 5-7 6-8.5 7-9 . ° P 

Weight 130 Ibs. 180lbs. 180 Ibs. 180 Ibs. their unique lubrication principle. Oil is drawn from 
a@ reservoir in the bearing housing and is distributed 
by capillary action in a continuous, unbroken film 
over the entire bearing surface. Drippage and seep- 
age of oil is entirely eliminated, and under ordinary 
circumstances they require attention only two to four 
In addition to the engines listed above, Wisconsin 4-cycle single times a year—just try one on your most troublesome 
cylinder engines are also available in 2 to 4 hp. sizes, and V-type bearing. Guaranteed for satisfactory service. Write for 
4-cylinder engines can be supplied in a power range of 13 to 30 folder No. 428 showing nine other styles of bushings. 
hp. Detailed data furnished on request. 


Aiae 
i } 15 of Heavy-Duty Air-Cos ‘ll Chattanooga ° Tennessee 


MA WA KEE 4 

















If your equipment calls for an engine within the above power 
range, it will pay you to give serious consideration to the Wis- 
consin line . . . noted for rugged, heavy-duty serviceability and 
thorough-going dependability. 
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A HABIT TO JOE... 











~~ ee me 
- NS & ka sain a 
aera” 


...YET BOTH WANT THE SECURITY 
your P.S. Plan Provides 


HAVE YOU told all your new or recently hired employees about the benefits 
of the Payroll Savings Plan for the regular purchase of U. S. Savings Bonds? 
Wage earners, according to a recent nation-wide survey, want security 
more than anything else. They prefer security to big pay, soft jobs, au- 
thority, “success.” 

There is no surer way to this peace of mind than systematic savings. And 
what surer, safer, better means can your employees find than payroll allot- 
ments for U. S. Savings Bonds? Bonds that return $4 at maturity for every 
$3 they invest! 

Your active support of the Payroll Savings Plan is an investment in 
employee contentment, in the citizenship of your community, and in the 
security of America’s future. This is practical “employee relations” of the 
highest type and pays dividends of satisfaction to everyone. 

Start a drive today for larger participation in the plan. Many employees 
may be unfamiliar with its advantages. If you want literature for distribu- 
tion, contact your State Director of the Treasury Department’s Savings 
Bonds Division. 





“NEW IDEA” TO HIS NEPHEW 





New 
Savings Bonds Plan 
won't affect the 
PS.R 


Tue Treasury Depart- 
ment and the banks of Amer- 
ica are making it possible for 
farmers, doctors, and other 
self-employed people to par- 
ticipate in “automatic” Bond 
buying by special arrange- 
ment with their banks. This 
extension of the Savings 
Bonds program is not a partial 
payment plan and is intended 
only for people who are not 
in a position to take advantage 
of the Payroll Savings Plan. 











The Treasury Department acknowledges with appreciation the publication of this message by 


MACHINE DESICR 


This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council. 
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VIKING ROTARY PUMPS 


The pump that does the job well, day in and 
day out, is the one that’s a worker. The Viking. 
with its “Gear Within a Gear—2 moving parts” 
principle, gives this type of service. Its rugged 
construction, without small intricate parts, 
springs, gadgets, etc., gives it the long, depend- 
able life expected of a good pump. 


Viking rotary pumps are engineered 
for the job—to do the work assigned 
them. Ask for free folder 47SH today. 
Recommendations gladly given without 
obligation. 







Viki Pump Company 
s 
ing (@-Ye lol ae well F 


lowa 





against 


COSTLY 
HUMAN 
ERROR 


Your machines can die very 
young if oiling is left to 
human error. Remember, 
clean, constant oil gives 
bearings longer life. 





Hundreds of thousands of TRICO AUTOMATIC OILERS have 
been installed by leading Machine Builders. You, too, can add 
greater value to your machines. There’s a type and size for 
practically every application. 


WRITE FOR CATALOG 


4 

i 

TRICO automarc OILERS | 

AUTOMATIC . 

Stop wasteful, “trust-to-luck’” hand oiling and assure your i 

customers of .. . 1 

@ Maximum machine life @ Savings in labor, power and t 

@ Greater efficiency lubricants i 
@ Safety against fire and acci- 

@ | d producti dents f 

@ Visible oil supply @ Years of trouble-free service | 

I 

Q 

I 

I 

4 






TRICO FUSE MFG. CO., Milwaukee, Wis 


IRVING SMITH LIMITED, Montreal 


<< 


in Conada 
i atohian dea encanee 
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Forming operation on 4-slide 


Finished wire form 


RELIABLE 


is well equipped to make 


your WIRE FORMS 





Here is a production line photo of wire 
furring clip being made for Macomber Inc., 
Canton, Ohio, and used to secure wood fur- 
ring strip for ceiling under steel joist. This 
ready-made clip eliminates feeding and twisting of coil 
wire on the job, and saves time. 





In the precision manufacture of wire forms from standard 
steel wire, spring steel, or other materials, Reliable does 
fast and accurate processing. We have the automatic 
equipment for that class of work, in which the product is 
untouched by human hand, and the uniformity is almost 
amazing. On these modern, cost-saving machines, our jobs 
are set up and tooled by artisans of exceptional skill. 


By the use of multi-purpose jigs, we can often meet your 
exact needs, even intricate designs, without tool charges. 
Reliable has the facilities and the know-how to save you 
money and worry on your wire forms, springs and light 
stampings. 


When sending inquiry, describe springs or wire 
forms completely, sending sketch, samples, or blue 
print. Mention special requirements such as work- 
ing space, initial tension, and load. Catalog on 
request, 


THE RELIABLE — & WIRE FORMS CO. 
3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON VATHIITOLLIA 


Keliable Springs 


T STAMPINGS 
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Gear (renji 


for hire... 









W-: not addled by Aladdin 


... Wwe can prove our ability to | 
produce the finest in precision 
gears. * 
Confidentially, we don’t use 
old “lamps,” we use the best — 
equipment, backed up by skilled  - 
craftsmen and a 45 year expe- | 


rience record. cad 







“Illustrated Above: The internal 
splines, external splines and gear 
teeth are in perfect time with each 
other and concentric with each 
other and with bearing diameters 


within .001 F.I.R. 


GEARS + CAMS + INTRICATE AND 
PRECISE MACHING PARTS 







INDIANA GEAR WORK 















ENGINEERS 


AVAILABLE OR WANTED 




















AVAILABLE: Works manager—executive engineer. Broad suc- 
cessful industrial experiences in all phases of modern plant 
management in U. S. A. and Europe, seeks permanent con- 
nection with a livewire organization. Salary $15,000.00. 
Please state your requirements. Excellent references. Ad- 
dress Box 571, MACHINE DESIGN, Penton Bldg., Cleveland 
13, Ohio. 


WANTED: Outstanding technical men for new field offer- 
ing unusual opportunities in becoming associated at be- 
ginning of a project providing unlimited possibilities in nu- 
cledr research and aeronautical engineering. Mechanical 
er aeronautical engineers experienced in heat transfer, ther- 
modynamics, engine design, aerodynamics, stress analysis, 
mathematical analysis. Metallurgical and ceramic engi- 
neers experienced in powder metallurgy: ceramic bodies 
and coatings. Please furnish complete information, includ- 
ing small photograph, to Personnel Department, N.E.P.A. Di- 
vision, Fairchild Engine and Airplane Corporation, P. O. 
Box 415, Oak Ridge, Tennessee. 


WANTED: Press designer. Permanent opening with well es- 
tablished medium sized Pennsylvania manufacturer for ex- 
perienced mechanical press designer. Salary open. Nego- 
tiations confidential. Address Box 573, MACHINE DESIGN. 
Penton Bldg., Cleveland 13, Ohio. 


WANTED: Positions for three top flight machine tool de- 
signing engineers having initiative, originality, creative 
ability, in the designing of heavy machine tools. Advance- 
ment to supervisory position possible. Mechanical engi- 
neering degree preferable. Salary open. Location,. southern 
Ohio. Address Box 574, MACHINE DESIGN, Penton Bidg., 
Cleveland 13, Ohio. 








WITTEK 


Hose Clamps <~ 













HP Clamp Clamp on Hose 


For Quick-Tightening 
Leakproof Hose Connections 


FBSS Clamp 


Product and design engineers can look to 

WITTEK to help solve their hose connection 

problems. Wittek Hose Clamps, for over a 

quarter century known as standard equipment 

in the automotive and aviation industries, are 
Se today widely used on machines, engines and 
equipment requiring leakproof hose connec- 
tions for air, oil, gas and water lines. Consult 
us on your hose clamping problems. Write for 
Literature. 


WITTER vss 0 2am 





Hose Clamps for Every Application 


A Clamp 





MAcHINE Desicn—November, 1947 











IT’S RUGGED - 


KINNEY HIGH SPEED CLUTCH 


IT’S COMPACT e 






IT’S RELIABLE 


These Points of Superiority Speak for Themselves: 











Single point adjustment 









at threaded case front. 








| Velvetouch friction surfaces of sintered bronze running against steel discs. 








Solid enclosed case for overload 
strength and dust protection. 








Practically indestructible, this enclosed type clutch was developed by 
Kinney for driving wartime combat equipment. Its balanced design, ball 
bearing driving element and accurate machining give smooth operation 
at speeds tested to 4,000 r. p. m. Capacity per 100 r. p. m., enclosed 
model 1 to 12 H. P.; open construction 19 to 30 H. P. 


KINNEY MANUFACTURING CO. 


3569 WASHINGTON ST. BOSTON-30, MASS. 
New York * Chicago * Philadelphia * Los Angeles * San Francisco 


We olso manufacture Vacuum Pumps, Liquid Pumps and Bituminous Distributors. 











YOU KNOW S.J.- iE 
“COMMERCIAL” HAS } _ RE 
BETTER SHAPES 7 — 

IN THEIR SHAPE 
BOOK *7 
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THE COMMERCIAL SHEARING & STAMPING Co 


P.O. BOX 719 YOUNGSTOWP 1. OHIO 








Macuine Desicn—November, 1947 
































cess 
se 
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A Yes! Small quantities 
on your desk within 48 hrs. 


? 


Yes! ABEC #5 or bet- 
ter, as required. 


ugh? 
4 Yes! Complete service 


within our size range — 


1/8” to 5°16” O. D. 


Meat a 
ro 
>arw’ 
Zmun 





‘ag ? 
different p Much less than you 
types & sizes would expect for these pre- 
of cision components. 
miniature 


pocipication” 
$ Complete in our NEW 


Bulletin MD117. A_ copy 
will be mailed promptly 
on request 





ball bearings 





MINIATURE/ 2ec15io7 BEARINGS 


ie Bomen a 2en 2 ee ae) 


2S ee, ee, a ee ee 2 ee oe ee. 
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Stainless Steel 1s 


TOUGH 


tough to cut, too—but LINDE makes 








the job easier... just as easy 






as cutting carbon steel 






LINDE’s powder-cutting process over- 





comes the barrier to fast and economi- 






cal cutting of stainless or chromium 





steels. 







By means of easily installed attach- 


ments for standard oxy-acetylene 






equipment, powdér-cutting can be y) 






done without substantial change from 






carbon steel cutting techniques. 


















e IN FOUNDRIES— @eeeeceoeaoeveeeeeeeeeeeeeeeeeeeee 
by powder-cutting, risers are 
removed 20 times faster than by 
older methods. Removal of riser 


IN STEEL MILLS— 


a 12,000-lb. ingot can be powder-scarfed 
in 4 to 6 hours—about 1/10 the time 
required for grinding. Sizing of ingots, 
billets, and slabs, removal of hot tops, 
scrapping operations, and many other 


pads and gouging out defects can 
be done at considerable savings 
in cost. 


cutting jobs can be done in a fraction of 
the time previously required. 





IN FABRICATING PLANTS— 


a stack of twelve 10-ga., type-304 stain- 
less sheets were powder-cut at 8 in. per 
min. ... 4-in. I.D. by 8-in. O.D. flanges 


on 4 in., type 316 plates were made in 


If you work with stainless steel 
you will want to know more about 
this LINDE process. LINDE can 
supply the equipment you need, 
help you to set up, and supply 
the training help you need. 


2 minutes of cutting time apiece. 





The word “Linde” is a registered trade-mark of The Linde Air Products Company. 





THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd St., New York 17, N. Y. [I[a{g Offices in Other Principal Cities 

In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 
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Good habit for Piping Specifiers | 
see the Complete CRANE Line first 






















Chances are you won’t look any further than _volve piping will go smoothly—thanks to Crane 
Crane for piping ... because there’s no need to. = Co.’s undivided responsibility. 


Whatever your design calls for in brass, iron, When your customer gets the finished machine, 
steel, and alloy piping materials, youcan specify _he’ll be completely satisfied with the flow con- 
from Crane’s unequalled selection. trol equipment. For he knows that Crane means 


Also, your buyers and storekeepers will find | Quality—quality unexcelled for 90 years. 
their work much simplified when they rely on CRANECO.,836S. Michigan Ave., Chicago 5, Ill. 
Crane as the single source of all piping equip- § Branches and Wholesalers Serving all Industrial Areas 
ment. Later, when your product is assem- 
bled in the plant, the operations that in- 










PRESSURE 
REGULATORS 





7 Fre 
Sp Wis s7RAIWERS 


eT ee. 


é — | UNION 
Amesteam Generator f jn \ i ‘4 FITTINGS 
made by Ames Iron Works ie a Med F ort 
« equipped by Crane. f ; 


“«. 


SCREWED xa 
FITTINGS = 





BEST FOR TOUGH SERVICE—For throttling and for frequent operation, Crane 
recommends plug type disc globe and angle valves. Extra wide seating sur- 
faces of hard-wearing metals provide maximum resistance to wire-drawing and 
damage by foreign matter. Disc taper permits accurate flow regulation. Made 
in brass in 150, 200, and 300-lb. steam pressure classes. Also in cast and 
forged steel for similar and higher pressures. Set your Crane Catalog. 


EVERYTHING FROM... 


VALVES « FITTINGS 
PIPE « PLUMBING 


AND HEATING 2 
FOR EVERY PIPING SYSTEM 








Macuine Desicn—November, 1947 


“Prevents costly interruptions 
of progressive assembly” 





Power drivers are 
**puncture-proof” 
despile the thin, 
sheet aluminum 
panels, because of 
the “engineered 
fit” of the Phillips 
Driver Bit in the 
Phillips Recess. 
No skids! p 


burred heads! 


“Our engineering department specified 
Phillips Recessed Head Screws on both 
trucks and busses,” explained the tech- 
nical assistant to Mack’s general super- 
intendent. “Since we are turning out 
1750 trucks and 200 busses a month, and 
each unit requires thousands of Phillips 
Screws, there are good reasons for this 
specification. 


“STOP DRIVER SKIDS THAT STOPPED THE 
ASSEMBLY LINE. Phillips Screws ended the 
scratching and puncturing of aluminum 
panels by drivers skidding out of slotted 
screw heads. We save the time and labor 
of interrupting our progressive assembly 


PHILLIPS e-os4 SCREWS 


Wood Screws - Machine Screws - Self-tapping Screws - Stove Bolts 


‘ 


it 


American Screw Co. 
Central Screw Co, 
Continental Screw Co. 
Corbin Screw Div. of 
American Hdwe. Corp. 
Elco Tool & Screw Corp. 
The H. M. Harper Co. 
International Screw Co. 
Lamson & Sessions Co. 
Milford Rivet and Machine Co. 
National Lock Co. 


‘ 
276 


Pheoll Manufacturing Co. 
Reading Screw Co. 
Russell Burdsall & Ward 


ane .-.-SaysS 


WPAN @i 4 Mtg. Corp. 


Digest of James O. Peck Co. report, another of the 
independent studies of assembly savings made with 
Phillips Recessed Head Screws in leading plants. 


to remove and replace panels. That was 
the big cost— many times the cost of 
the damaged panels themselves — and 
that’s just one way Phillips Screws save 
us money. 

“BETTER DRIVER CONTROL. The positive 
fit of the driver in the Phillips Recess 
makes it practicable for us to use air 
power tools and speed driving. Even 
when driving at an angle, we avoid slips. 
And, with a spiral driver, the opera- 
tor is able to tighten a screw by ‘feel’ 
without danger of chewing up the head. 


“CONTRIBUTES TO DESIGN OF BUS IN- 
TERIORS. Particularly when large screws 


Name... 


Report Woe ® 
ASSEMBLY SA 


“Trim” is the 
word for the way 
the Phillips Re- 
cessed Heads dress 
up the modern bus 
interior. But the 
advantage is more 
than just appear- 
ance: idle-handed 
passengers are 
discouraged from 
attempts to loosen 
screws. 


are used, the Phillips Recessed Head 
adds ornamental design to the interior, 
while slotted heads, with the slots point- 
ing every which way, detract from the 
trim appearance we aim for. Further- 
more, it discourages passengers from 
attempting to loosen Phillips Screws 
as they often do slotted screws, with 
snagged clothing a result.” 


FOR IDEAS USEFUL IN YOUR ASSEMBLY, { 
get this study of Mack Mfg. Corp. 
methods, and other assembly / 
reports covering metal, wood, 

and plastic products. Mail 

this coupon NOW! 


2 . 
VINGS 
sCREWS 


Phillips Screw Mfrs., c/o Horton-Noyes 
1800 Industrial Trust Bidg., 
Providence, R. I. 


MD-23 


Send me reports on Assembly Savings with Phillips Screws. 








Company 
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ELECTRIC SPEEDO GEAR 
MOTOR RANGER REDUCTION 


GEAR ELECTRIC ELECTRIC 
REOUCTION MOTOR BRAKE 


























Performance 
Day tn, day out... 


Electric motors of all sizes must meet a wide va- 
riety of responsibilities. Some must start and 
stop hundreds of times daily. Others must stand 
idle for months or years awaiting emergencies. 


Wonth after month... 


Many electric motors andtheir control units have 
to meet wide extremes of temperature, humid- 
ity, and load conditions. But regardless of the 
circumstance, the response must be unfailing. 





The very fact that America’s indus- 
trial and commercial activities today 
employ more than ten million electric 
motors is impressive proof of the im- 
portance of motor control. But even 
more impressive is the certainty that 
each of these ten million electric mo- 
tors was purchased and installed to 
provide a definite needed service 
judged so important as to justify the 
investment made. Making electric 
motors do exactly the job intended 
and protecting them while doing it 
are the basic functions of motor con- 
trol. Notoneof the ten million motors 
in use can be more effective ordepend- 
able than its control equipment. 
For more than fifty years, Cutler- 





For years on end... 

Properly engineered motor control keeps men, motors, 
and machines working safely and dependably. Men 
are guarded from. accident, machines from abuse, 
motors from overload, production from interruptions. 


aut Gaon 


Se cst alee dilia oy 


Cutler-Hammer general pur- 
pose motor control is recom- 
mended by a majority of all 
electric motor manufacturers, 
featured as standard equip- 
ment by leading machinery 
builders, and carried in stock 
by recognized electrical whole- 
salers in every locality. 


” ” a - 
CUTLER-HAMMER 
——¥ ley sel-Mee) hisiey 


- ” “Mo ¥ ” 
(1 


Hammer engineering has recognized 
the vital need for dependability in 
motor control. It has put such fea- 
tures as dust-safe contacts and the 
famous “‘eutectic alloy’’ overload re- 
lay into even the smallest units of 
Cutler-Hammer general purpose mo- 
tor control to make the name Cutler- 
Hammer synonymous with depend- 
ability for motors of every size. Per- 
formance built the Cutler-Hammer 
reputation and made this name the 
specified preference of those who 
know there can be no substitute for 
experience. CUTLER-HAMMER, 
Inc. 1310 St. Paul Avenue, Milwau- 
kee 1, Wisconsin. Associate: Canadi- 
an Cutler-Hammer, Ltd., Toronto. 








